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Abstract
Zhang, Hui. Ph.D. The University of Memphis. August 2018. Chinese Middle and
High School Students’ Emotion Regulation: Intrapersonal and Interpersonal Approaches.
Major Professor: Dr. Yeh Hsueh. Committee Members: Dr. Robert Cohen, Dr. Leigh
Harrell-Williams, and Dr. Christian Mueller.
The overall goal of this dissertation was to examine the adaptivenss of eight
emotion regulation strategies for Chinese middle and high school students. The
adaptiveness was evaluated by using an intrapersonal approach that focused on individual
students in Study 1 and by using an interpersonal approach that focused on same-sex best
friend dyads in Study 2.
By using an intrapersonal approach, Study 1 found that students chose to use
developing competencies, redirecting attention, expressive suppression, and seeking
social support more often than the other four strategies. Among the eight emotion
regulation strategies, developing competencies was the most adaptive and venting was
the most maladaptive for the Chinese middle and high school students. Importantly, the
adaptiveness of other strategies depended on the school level (middle school versus high
school). Specifically, for high school students, redirecting attention was adaptive,
whereas expressive suppression was maladaptive. For middle school students, cognitive
reappraisal and breathing for relaxation were adaptive. However, student sex did not
influence the adaptiveness of these strategies.
By adopting an interpersonal approach, Study 2 found that best friends were
similar in their usage of four emotion regulation strategies, including developing
competencies, breathing for relaxation, venting, and seeking social support. Regarding
the adaptiveness of three strategies, Study 2 found that the sex of the friend dyads played
iv

an important role. Girls’ usage of developing competencies was adaptive as it decreased
their own negative emotions and decreased their best friends’ negative emotions. Boys’
usage of breathing for relaxation was adaptive as it increased their own positive emotions
and increased their best friends’ positive emotions. And yet, boys’ usage of redirecting
attention was maladaptive as it decreased their own positive emotions and decreased their
best friends’ positive emotions. However, school level did not influence the adaptiveness
of these strategies.
This dissertation contributes to the understanding of the adaptiveness of emotion
regulation strategies for Chinese middle and high school students and their best friends.
In the final general discussion, the findings were interpreted through a series of analysis:
from individuals to friendships, from friendships to classrooms and schools, and from
classrooms and schools to Chinese culture.
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Chapter 1
General Introduction and Literature Review
Chinese middle school and high school students experience an extraordinary
amount of stress due to the fact that they are constantly preparing to take the National
College Entrance Examination (NCEE), commonly known as the gao kao, that is
designed to select qualified students to receive higher education and taken by students
during their last year of high school. The examination is usually given once a year over a
three-day period (June 6-8) for a total of 9 hours. Each student receives a total score of all
the subjects for NCEE. Based on their total NCEE score, students apply to colleges and
universities, which vary in prestige, quality, and national ranking. Because of this highstake and extremely competitive examination, instructions in the middle and high school
focus on students’ ability to perform well on exams. As a result, students often
experience high pressure while preparing for exams, taking exams, and after failing
exams.
How well middle and high students can monitor, evaluate, and modify their
emotions plays an important role in their academic achievement (Burić, Sorić, & Penezić,
2016; Pekrun & Linnenbrink-Garcia, 2014). These acts of monitoring, evaluating, and
modifying emotions are collectively known as emotion regulation. It involves the
strategies which individuals utilize to change the intensity and duration of emotions so
that they can achieve personal goals (Thompson, 1994).
It is of importance to understand which strategies Chinese middle and high school
students utilize to regulate their emotions and how adaptive these strategies are.
Throughout this dissertation, the adaptiveness of a specific emotion regulation strategy is
1

defined as the degree to which the strategy is associated with more intensive positive
emotions, less intensive negative emotions, and higher academic achievement. Educators
and parents can apply the findings of this dissertation to help students use more adaptive
emotion regulation strategies, experience more intensive positive emotions, and achieve
success at school.
Previous research on emotion regulation has mainly adopted an intrapersonal
approach which focuses on each individual’s attempts to monitor, evaluate, and change
their emotions. Individuals may use cognitive and behavioral ways to regulate emotions
in solitude (Gross, 1998; for a meta-analysis see Webb, Miles, & Sheeran, 2012).
However, an interpersonal approach is also important as the ways a student regulates his
or her emotions may also influence his or her best friend. For example, best friends learn
emotion regulation strategies by watching and imitating one another (Reindl, Gniewosz,
& Reinders, 2016). They also share emotions and seek social support in dealing with the
situations that elicit the emotions (Parker & Gottman, 1989; Rimé, 2007).
The current dissertation utilized both the intrapersonal approach and the
interpersonal approach to examine the adaptiveness of emotion regulation strategies for
Chinese middle and high school students. By also adopting an intrapersonal approach, it
examined the associations among Chinese students’ emotion regulation strategies,
negative and positive emotions, and academic achievement for individual students. By
adopting an intrapersonal approach, it examined these associations within best friend
dyads.
The remainder of this chapter is divided into four sections. First, I introduce a
definition of emotion regulation, a process model of emotion regulation, and self-report
2

measures of emotion regulation. Second, I discuss the associations among students’
emotion regulation strategies, positive and negative emotions, and academic achievement
that have been found in previous research literature. Next, I review the relevant literature
concerning the associations within best friend dyads in these areas. In my review, the
extant research literature has not examined Chinese middle and high school students’
emotion regulation in relation to their school achievements. In the end of this Chapter, I
provide an overview of the current dissertation.
Defining and Measuring Emotion Regulation
Definition. First of all, it is important to distinguish emotion regulation from
subjective feelings, often referred to as emotions. Whereas emotions refer to short-lived
feelings of pleasure or displeasure which lead to psychological and physiological changes
that promote behavioral activation or inhibition (Barrett, Mesquita, Ochsner, & Gross,
2007), emotion regulation refers to external and internal processes of monitoring,
evaluating, and modifying these feelings to accomplish one’s goals (Thompson, 1994).
For example, a teenager may have a short-term goal of doing well in mathematics. After
receiving a poor grade on a math test, the teenager may have sad feelings, and then
decide to talk with her best friend in order to decrease the intensity of the sad feelings so
that she can resume pursuing her goal. In this case, the original feeling of sadness is an
example of an emotion, whereas talking to the best friend is an example of an emotion
regulation strategy that is linked to the goal of striving to do better on math tests.
Throughout the dissertation, usage was chosen as the noun to describe students’
actions, that is, their implementation of emotion regulation strategies. Different from use
or utilization, usage implies a sense of continuity. Students who participated in this study
3

reported their habitual usage of emotion regulation strategies over time. For example,
Chinese students who report high usage of sharing with friends as a strategy used, are
using, and will use this strategy over a period of time. This dissertation focused on
students’ usage of eight emotion regulation strategies. Below I review the five strategies
mentioned in Gross’ (1988) process model, and then review the three new strategies
mentioned in Burić et al.’s (2016) academic emotion regulation model.
Process model. Based on the definition mentioned above, Gross (1998)
developed a process model which includes the usage of strategies to regulate emotions.
The process model is quite prominent in the field of emotion regulation research. It has
been cited in over 5,000 articles in the area of emotion regulation and some of results of
these studies have been gathered into a meta-analysis (Webb et al., 2012). Five different
emotion regulation strategies were described by Gross (1998).
(1) Situation selection/modification. Students can select or decide which situations
to approach or to avoid. They also can change features of the situation that can provoke a
certain emotional response. For example, a student can choose to skip taking an exam to
avoid the experience of anxiety which will be provoked by the exam.
(2) Attentional deployment. Students direct attention in ways which can contribute
to the desired emotional outcomes. Students can direct their attention toward features of
the situation which elicit positive emotions (i.e., concentration) and direct their attention
away from features which elicit negative emotions (i.e., distraction). For example, when
feeling bored by the learning material, a student can concentrate and direct his attention
to the interesting part of the material and in this way change the feeling of boredom to a
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feeling of excitement. Conversely, a student can distract himself and direct his attention
away from the learning material and think about something fun or amusing.
(3) Cognitive reappraisal. Students can reinterpret the meaning of the situation
and emotional information gained from the situation. For example, after failing an exam,
a student can think about the benefits of the experience or he can learn about his strengths
and weaknesses through the failure and do better next time.
(4) Expressive suppression. Students can inhibit behaviors which would indicate
to an onlooker that they are experiencing a particular emotion. For example, a student
who feels sad after receiving a poor grade may hold back tears. Such a strategy may have
social benefit if the student’s social group would look negatively on the expression of
sadness. The trade-off, however, is that the student may still experience sad feelings
(Gross & John, 2003).
(5) Venting. In contrast to suppressing the expression of emotions, students can
express unpleasant emotions dramatically as a way of releasing the energy. For example,
a student can yell at others around her or throw objects when she feels mad.
Measures. Gross and John (2003) developed a self-report Emotion Regulation
Questionnaire (ERQ) to measure Gross’ (1998) process model of emotion regulation.
However, not all five strategies mentioned in Gross’ (1998) process model were included
in this questionnaire. The ERQ only focused on two emotion regulation strategies,
cognitive appraisal and expressive suppression. Compared to expressive suppression,
cognitive reappraisal was found to be more adaptive in terms of increasing positive
emotions, decreasing negative emotions, and benefiting interpersonal functioning and
well-being among undergraduate participants (Gross & John, 2003).
5

Recently, Burić et al. (2016) developed the Academic Emotion Regulation
Questionnaire (AERQ; see Appendix I). The theoretical background of this questionnaire
was the process model proposed by Gross (1998). To tailor this measure for high school
students, the researchers interviewed high school students and asked which strategies
students would use to regulate their emotions when participating in academic activities.
Academic activities include attending classes, doing homework, studying, preparing for
and taking tests. Students’ responses were grouped into eight types of emotion regulation
strategies: (1) avoiding situations, (2) redirecting attention, (3) cognitive reappraisal, (4)
expressive suppression, (5) venting, (6) developing competencies, (7) breathing for
relaxation (referred to as “respiration” by the researchers), and (8) seeking social support.
Among these eight strategies, the first five strategies correspond to Gross’s process
model. However, the last three were new strategies captured by AERQ and these new
strategies are reviewed below.
(6) Developing competencies. Students can use additional effort, preparation, and
organizational skills in order to lessen the pressure of stress and reduce tension.
Developing competencies in these ways involves actively dealing with the stress of
school and solving the problem. For example, a student can invest additional effort in
learning to prevent and reduce the pressure in exam situations. Additionally, a student
can reorganize her notes after classes to make more efficient use of her study time.
(7) Breathing for relaxation. Students can try to reduce the tension of unpleasant
emotions through deep breathing. Deep breathing is also sometimes called diaphragm
breathing, stomach breathing, and belly breathing. Deep breathing involves pushing the
stomach out in order to expand the lung to full capacity. Infants instinctively breathe this
6

way. As adults many people use short shallow breathes in an effort to make the stomach
look thinner. A student can take deep breaths to calm down in order to reduce the tension
that he feels in exam situations. A student can regularly practice deep breathing in order
to maintain a sense of calm and peace and to prevent feeling tense.
(8) Seeking social support. Students can share unpleasant emotions with and
seek comfort from close friends. For example, when a student feels bad due to failure at
school, the student can talk about it with his or her best friend.
Among these eight emotion regulation strategies, developing competencies,
breathing for relaxation, and seeking social support, were found in previous research to
be more adaptive than other strategies for students; whereas expressive suppression and
venting were found more maladaptive than other strategies (Burić et al., 2016). In this
dissertation, an emotion regulation strategy is adaptive when it effectively decreases
students’ intensity of negative emotions, increases positive emotions, and improves
academic achievement; an emotion regulation strategy is maladaptive when it effectively
increases students’ intensity of negative emotions, decreases positive emotions, and
worsens academic achievement. The adaptiveness or maladaptiveness of an emotion
regulation strategy can be evaluated by using intrapersonal and interpersonal approaches.
Emotion Regulation: An Intrapersonal Approach
By using an intrapersonal approach, the adaptiveness or maladaptiveness of
emotion regulation strategies can be evaluated by examining the associations among
emotion regulation strategies, positive and negative emotions, and academic achievement
for individual students.

7

Associations between strategies and emotions. Developing competencies was
found to be adaptive among Croatian high school students (Burić et al., 2016). Croatian
high school students’ self-reported usage of developing competencies were positively
associated with positive emotions including enjoyment, hope, pride, and negatively
associated with negative emotions including anger, hopelessness, and boredom. The
authors of this study reason that developing competencies is most adaptive because it
involves proactive problem-solving skills. Although research in the area of developing
competences is under researched about Chinese adolescent students, it has been found
that problem-focused strategies were found to reduce the negative emotionality
associated with school stress among early Chinese college students (Zhang, Wang, Xia,
Liu, & Jung, 2012).
Avoiding situations and venting were found maladaptive for Croatian high school
students (Burić et al., 2016). Students’ usage of avoiding situations was positively
associated with negative emotions including anger, anxiety, shame, hopelessness, and
boredom, and negatively associated with positive emotions including hope and pride.
Similarly, venting was positively associated with anger, anxiety, shame, hopelessness,
and boredom, but not significantly associated with any positive emotions. It has been rare
to find research concerning the association between avoiding situations and emotionality
among Chinese adolescents; however, it has been found that avoidance of stressful
situations was positively associated with more extreme forms of negative emotionality,
such as depression, social withdrawal, loneliness, and anxiety among Chinese middle
school and high school students (Liu, Tein, & Zhao, 2004). Similarly, there have been
few studies concerning the association between venting and emotionality among Chinese
8

adolescents; however, it has been found that venting is associated with depressive
symptoms among second year Chinese high school students (Wang & Gan, 2011).
Other strategies including redirecting attention, cognitive reappraisal, expressive
suppression, breathing for relaxation, and seeking social support showed mixed results
(Burić et al., 2016). Students’ self-reported usage of these strategies was positively
associated with both positive and negative emotions. I could not draw any conclusion
from the literature concerning whether these strategies are adaptive or maladaptive.
Associations between emotions and achievement. Several studies with North
American and European student have found that students’ positive emotions are
positively associated with their academic achievement; whereas the inverse is true for
their negative emotions. For example, Gumora and Arsensio (2002) found that positive
emotions were positively associated with GPA and that negative emotions were
negatively associated with GPA among middle school students living in the United
States. Pekrun and Linnenbrink-Garcia (2014) found similar results when using a newly
developed measure which examined the positive and negative emotions students are most
likely to feel in an academic setting. They found the frequency with which German
students experience positive academic emotions (e.g., enjoyment, hope, pride, and relief)
was positively associated with their academic achievement, whereas the frequency of
negative academic emotional experiences (e.g., anger, anxiety, shame, hopelessness, and
boredom) was negatively associated with academic achievement. Although the evidence
for Chinese students is limited, it has been found that math grades are positively
associated with these positive academic emotions, and negatively associated with these
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negative academic emotions among Chinese 8th graders (Frenzel, Thrash, Pekrun, &
Goetz, 2007).
Associations between strategies and achievement. Developing competencies,
breathing for relaxation, and seeking social support have been found to be adaptive;
whereas avoiding situations has been found to be maladaptive (Burić et al., 2016).
Students’ usage of developing competencies, breathing for relaxation, and seeking social
support were positively associated with students’ GPA scores. In contrast, students’
reports of avoiding situations were negatively associated with their GPA scores.
Besides the direct associations between emotion regulation strategies and
academic achievement, evidence from previous research suggests that emotion regulation
strategies have an indirect effect on academic achievement through emotional change. In
other words, positive or negative emotions mediate the association between emotion
regulation and academic achievement. For example, the increased use of venting was
indirectly associated with lower academic achievement through an increased intensity of
negative emotion including anger, sadness, fear, shame, hopelessness, anxiety,
frustration, and boredom. That is, these negative emotions mediated the associations
between venting and academic achievement for high school students (Zhang, unpublished
manuscript).
In short, by using the intrapersonal approach to examine the associations, it is
possible to predict that developing competencies, breathing for relaxation, and seeking
social support would be adaptive, whereas avoiding situations, venting, and expressive
suppression would be maladaptive.

10

Nonetheless, it is observable that students’ lives in the classroom are
interdependent. The interdependency of students’ emotional and academic lives in the
classroom may affect their classmates’ emotion regulation and academic achievement of
classmates, especially within best friend dyads who inevitably influence each other. The
next section will discuss the associations among emotion regulation strategies, positive
and negative emotions, and academic achievement within best friend dyads.
Emotion Regulation: An Interpersonal Approach
By using an interpersonal approach, the adaptiveness or maladaptiveness of
emotion regulation strategies can be evaluated by examining the associations among
emotion regulation strategies, positive and negative emotions, and academic achievement
within best friend dyads.
Friend dyads are mutual, reciprocal, and voluntary relationships within dyads
(Rubin, Bukowski, & Parker, 2007). During the processes of making and keeping
friendships, similarity between two members of a friendship or “homophily” plays an
important role (Laursen, 2017). Individuals select similar others to be friends (Glueck &
Glueck, 1950) and they influence one another and become more alike over time (Kandel,
1978). Friends may be reinforced for being more similar to their friends and punished for
being different than their friends. According to the literature on friendship similarity,
emotion regulation strategies, positive and negative emotions, academic achievement
were similar within best friend dyads. The following sections review these similarities.
Emotion regulation strategies. Through daily and intimate interactions, best
friend dyads use similar strategies to regulate emotions. In a study (Reindl et al., 2016),
best friend dyads were found to learn adaptive strategies from one another over one year.
11

Adaptive emotion regulation strategies were defined in Reindl et al.’s study (2016) as the
strategies that are associated with decreased distress and help individuals to reach their
own goals in a specific situation. By using this criterion, adaptive strategies included
situation modification, cognitive reappraisal, and redirecting attention through distraction
in their study.
Positive and negative emotions. Members of a best friend dyad are often similar
in the degree to which they experience positive and negative emotions. The similarity
between best friends in terms of their emotionality has been conceptualized analogously
as a “contagious” process (Hatfield, Cacioppo, & Rapson, 1994). According to this
conceptualization, if one friend experiences negative or positive emotions, the emotions
are contagious and can be spread to the other friend through mere social interaction.
Previous studies have supported the contagious effects of positive and negative emotions
within best friend dyads. For example, Smoski and Bachorowski (2003) found that
laughter that occurs during or immediately after a social partner’s laughter was produced
more between friend dyads than stranger dyads. Schwartz-Mette and Rose (2012) found
contagious effects of anxiety and depression within best friend dyads, indicating that
depression and anxiety symptoms during the fall semester by one friend were predictive
of the other friend’s depression and anxiety symptoms six months later during the spring
semester among upper elementary and middle school students. This study is highly
relevant for the current study given that both anxiety and depression involve the
dysregulation of emotion.
Academic achievement. Previous studies have established the similarity between
students’ academic achievement and their close friends’ academic achievement. For
12

example, research has found that high school students who were affiliated with a more
academic oriented network of friends perform better academically than classmates who
were affiliated with a less academic oriented network of friends, after controlling for the
previous academic performance (Steinberg, Brown, & Dornbusch, 1996). A three-year
longitudinal study demonstrated that changes in upper elementary school students’
academic achievement were significantly predicted by the pervious academic
achievement of their mutual best friends (Altermatt & Pomerantz, 2003).
Emotion regulation strategies, emotions, and achievement. In order to evaluate
the adaptiveness or maladaptiveness of emotion regulation strategies, the associations
between strategies and emotions and the associations between strategies and achievement
need to be examined within best friend dyads. However, little is known about whether
students’ emotion regulation strategies are associated with both their own and their best
friends’ positive and negative emotions; and whether students’ emotion regulation
strategies and emotions may be associated with their own and best friends’ academic
achievement.
Current Dissertation
Overall goal. The overall goal of this dissertation was to determine the
adaptiveness of emotion regulation strategies for Chinese middle and high school
students. To achieve this goal, this dissertation adopted an intrapersonal approach in
Study 1 and an interpersonal approach in Study 2. In Study 1, the associations among
emotion regulation strategies, positive and negative emotions, and academic achievement
were examined within individual students in Study 1. In study 2, these associations were
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examined within best friend dyads in Study 2. The effects of student sex and school level
were also considered in the two studies.
Description of the two studies. In Study 1, the purpose was to determine the
adaptiveness of emotion regulation strategies for Chinese middle and high school
students intrapersonally for individual students. Study 1 examined students’ usage of the
eight emotion regulation strategies: avoiding situations, developing competencies,
redirecting attention, cognitive reappraisal, expressive suppression, breathing for
relaxation, venting, and seeking social support. Study 1 also examined the associations
among emotion regulation strategies, positive and negative emotions, and academic
achievement by using correlations and path analyses. Sex and school differences were
analyzed as well.
In Study 2, the purpose was to determine the adaptiveness of emotion regulation
strategies for Chinese middle and high school students interpersonally within best friend
dyads. Same-sex friendship dyads were identified in the classroom setting and treated as
the units of analysis. These associations among emotion regulation strategies, positive
and negative emotions, and academic achievement within best friend dyads were assessed
using the Actor-Partner Interdependence Model (APIM, Kenny, Kashy, & Cook, 2006).
APIM made it possible to examine the reciprocal associations within best friend dyads
and to determine how students’ emotion regulation strategies were associated with their
own emotions and achievement (actor effects) and with their best friends’ emotions and
achievement (partner effects). Moreover, sex and school differences were examined.
The two studies in this dissertation were connected but used different approaches.
In both studies, associations among emotion regulation strategies, positive and negative
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emotions, and academic achievement were examined. Study 1 provided empirical support
for further analyses within the friendship dyads in Study 2. However, differences between
the results of Study 1 and those of Study 2 were expected. The unit of analysis in Study 1
was an individual student. Study 1 evaluated the adaptiveness of students’ emotion
regulation strategies in terms of the influences these emotion regulation strategies had on
the students’ own emotional experiences and academic achievement. The unit of analysis
in Study 2 was a same-sex best friend dyad. Study 2 evaluated the adaptiveness in terms
of the influences the strategies had on students’ own emotional experiences and academic
achievement and the influences the strategies had on their best friends’ emotional
experiences and academic achievement.
Contribution. The contribution of this dissertation to the understanding of the
adaptivenss of emotion regulation strategies included four aspects: (1) adaptiveness for
Chinese middle and high school students, (2) adaptiveness using an interpersonal
approach, (3) sex differences in adaptivness, and (4) school differences in adaptiveness.
(1) Chinese middle and high school students. The construct of emotion regulation
has been examined thoroughly in the United States (Gross, 2007). Two emotion
regulation strategies, cognitive reappraisal and expressive suppression, were given
special attention in the ERQ (Gross & John, 2003). Undergraduate students across 23
countries including the United States, China and other countries participated in a crosscultural study and reported their usage of cognitive reappraisal and expressive
suppression, and other variables of interest (Matsumoto et al., 2008). Other studies,
which have mainly focused on undergraduate students, suggest that Chinese students had
a greater tendency to suppress emotions than U.S. students. Furthermore, this previous
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research suggests that expressive suppression was not always maladaptive in terms of
negative effects on social and mental health outcomes (Hu et al., 2014; Soto, Perez, Kim,
Lee, & Minnick, 2011).
Compared to the ERQ, the AERQ has not been used widely because it was
recently developed. So far it has been used to measure emotion regulation strategies
among Croatian high school, undergraduate, and graduate school students (Burić et al.,
2016), and Iranian undergraduate school students (Kahrazee & Kooteh, 2016). From this
review of the literature, it can be seen that only a few studies have used ERQ or AERQ to
study Chinese middle and high school students’ emotion regulation strategies. Given the
limited amount of research on Chinese middle and high school students’ emotion
regulation and the mixed results found within the existing research, it is important to
understand Chinese middle and high school students’ emotion regulation strategies.
A major advantage of the AERQ is that it measures the use of eight types of
emotion regulation strategies in an academic setting in one measure. However, the
questionnaire has been mainly used with Eastern European middle school and high
school students. Its use within the Chinese context may hold the promise of bringing
together several findings scattered through the research literature on Chinese adolescent
students.
This dissertation used the AERQ to measure Chinese middle and high school
students’ emotion regulation strategies and evaluated the adaptiveness of these strategies
for Chinese students. Middle and high school students across all cultures may experience
a certain degree of school-related and exam-related stress. However, as mentioned earlier,
Chinese middle and high school students are under extreme pressure to perform well on
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individual exams taken at school and on NCEE taken at the culmination of their studies.
Chinese students particularly toward the senior high school year spend more than 15
hours per day at school and are only allowed to take the courses which will be tested on
NCEE (Yu & Suen, 2005). In order to perform well on this most important exam of all
exams, students are given single subject NCEE practice exams weekly and composite
NCEE practice exams monthly. Students’ individual scores are closely monitored and
their comparative rankings within their class, grade level, and school are tracked
throughout the semester. There is a demand to help students to regulate school-related
stress and perform well on exams.
The findings of this dissertation can provide possible directions for educators and
parents of Chinese middle and high school students in their efforts to help students deal
with school-related stress. Educators and parents may refer to the findings in support of
their students to experience positive emotions and achieve success at school. The
adaptive emotion regulation strategies identified in this dissertation can lend educators
and parents an insight into individual students’ emotional well-being.
(2) Interpersonal approach. This dissertation evaluated the adaptiveness of
emotion regulation strategies within best friend dyads by using an interpersonal approach.
Previous studies have mainly focused on the individual students’ emotion regulation
strategies by using an intrapersonal approach, and as a result, the possible reciprocal
associations within best friend dyads have hardly been examined (Zaki & Williams,
2013). Students’ emotional and academic lives influence and are influenced by their best
friends. This is particularly true for the participants in this dissertation. The participants
were students from two Chinese boarding schools where students stayed on campus most
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of the time and only had a few days off to go home. The boarding school environment
provided many opportunities for students to spend time with their best friends. It is
necessary to study how these middle and high school students—attending a boarding
school—interact with their best friends at school because their lives are closely connected
with their best friends’ while away from home. One aspect related to this dissertation was
to understand the reciprocal associations among emotion regulation, positive and
negative emotions, and academic achievement within best friend dyads.
In order to capture the reciprocal associations within best friend dyads, the actorpartner interdependence model (APIM, Cook & Kenny, 2005) was adopted in this
dissertation. The APIM made it possible to examine how students’ emotion regulation
strategies influenced not only their own emotions and academic achievement (actor
effects), but also their best friends’ emotions and academic achievement (partner effects).
This approach examined the reciprocal associations of emotion regulation, positive and
negative emotions, and academic achievement within best friend dyads.
(3) Sex differences. This dissertation considered how a student’s sex can influence
the adaptiveness of emotion regulation strategies. Regarding the sex differences in the
usage of emotion regulation strategies, researchers have proposed two hypotheses. First,
as adolescent girls experience greater degree of negative emotions than boys, there is a
greater need for girls to use emotion regulation strategies more often than boys (Burić et
al., 2016; Perkrun et al., 2004). Previous findings have indicated that adolescent girls
reported a greater usage of most of the emotion regulation strategies including developing
competencies, redirecting attention, cognitive reappraisal, expressive suppression,
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breathing for relaxation, and seeking social support strategies than boys (Burić et al.,
2016).
Second, boys and girls demonstrate a preference for different strategies to regulate
their emotions. Previous findings suggest that girls were more likely to use social support
and boys were more likely to use avoidance and suppression (Zimmermann & Iwanski,
2014). Girls’ greater usage of seeking social support can be explained by the
characteristics of their friendship. Within friend dyads, girl best friends reported more
sharing and communications, and a higher level of intimate exchange, caring and help
with one another than boy best friends (Parker & Asher, 1993; Papini, Farmer, Clark,
Micka, & Barnett, 1990).
Besides these differences in the usage of emotion regulation strategies, sex
differences also exist in the adaptiveness of emoting regulation strategies. Research found
deep breathing decreased test anxiety and improved exam performance among fifth
graders in Singapore. Interestingly, the effectiveness was greater for boys than girls
(Khng, 2017). Girls were able to reduce anxiety without the deep breath technique, but
boys showed substantial anxiety reduction only by using the deep breath technique
(Khng, 2017). This was from an intrapersonal approach that focused on individual boys
and girls. However, little research has examined whether the sex difference in the effect
of breathing for relaxation was also significant interpersonally within best friend dyads.
(4) School differences. Differences between middle and high school students in
the usage of emotion regulation strategies were found in previous studies. Some of the
differences were age-related. As children grow older, teenagers are more likely to
regulate their emotions independently than younger children (Eisenberg & Morris, 2002).
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Research suggests that compared to younger adolescents (or middle school students),
older adolescents (or high school students) were less likely to seek social support from
their parents or friends, and were more likely to keep their emotions to themselves,
particularly for the emotional experiences of sadness and fear (Zimmermann & Iwanski,
2014).
As this dissertation focused on Chinese middle and high school students, we also
examined the differences between two school systems in China. Different from high
school education, middle school education is part of the compulsory education. All
Chinese citizens must attend school for at least nine years, including six years of
elementary school and three years of middle school education. After middle school
education, students can choose to attend a vocational school or a high school. Attending a
high school usually leads to a path to higher education in a college or university. In order
to go to a college or university, success on NCEE is the avenue.
Toward the end of high school when NCEE takes place, high school education is
more exams-driven than middle school education. We can sense this from the
curriculums of middle and high school. All middle school students have opportunity to
take various subjects including Chinese, Math, English, History, Geography, Biology,
Morals and Laws, Art, Music, Physical Education, and Technology Information.
Considering students’ cognitive development, Physics and Chemistry start in the last two
years of middle school. In contrast, the curriculum of high school education only covers
the subjects which will be tested on NCEE. Students first select their orientation by the
end of first year during high school: science orientation or liberal arts orientation. For
science-orientation students, the NCEE includes the main subjects (Chinese, Math, and
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English) and science subjects (Biology, Physics, and Chemistry). For liberal artsorientation students, NCEE includes the main subjects (Chinese, Math, and English) and
liberal art subjects (Politics, Geography, and History). The curriculum mainly focuses on
these tested subjects for high school students.
Because of this, high school students experience a greater amount of pressure than
middle school students. Demands of courses in high school are more challenging and
more difficult than those in middle school. High school students take exams more often
and spend more hours studying than middle school students. As middle and high school
students face different challenges, we would expect school differences in students’ use of
emotion regulation strategies, as well as the adaptiveness of these strategies by examining
the associations among strategies, emotional experiences, and achievement.
Summary. The overall goal of this dissertation was to determine the adaptiveness
of emotion regulation strategies for Chinese middle and high school students. This
dissertation examined the associations among emotion regulation strategies, positive and
negative emotions, and academic achievement within individual students (Study 1) and
within best friend dyads (Study 2). The findings contributed to our understanding of the
adaptiveness of emotion regulation strategies by studying Chinese middle and high
school students, not only intrapersonally for individual students but also interpersonally
within same-sex best friend dyads, and the examinations of sex and school differences.
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Chapter 2
Study 1
Emotion Regulation: An Intrapersonal Approach
Focus
By using an intrapersonal approach, the goal of Study 1 was to examine the
associations among emotion regulation strategies, positive and negative emotions, and
academic achievement for individual students. Study 1 examined students’ usage of the
eight emotion regulation strategies: avoiding situations, developing competencies,
redirecting attention, cognitive reappraisal, expressive suppression, breathing for
relaxation, venting, and seeking social support. Study 1 also examined the associations
among emotion regulation strategies, positive and negative emotions, and academic
achievement by using correlations and path analyses. Figure 1 presents the conceptual
model of these associations. Sex and school differences were analyzed as well.

Figure 1. Conceptual mediation model of associations among emotion regulation
strategies, positive and negative emotions, and academic achievement.
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Method
Participants
Participants included 674 Chinese students in 7th to 12th grades at one middle
school and one high school in a rural county of central China. The sample included 390
adolescent boys and 284 adolescent girls; 318 high school students and 356 middle
school students. In China, middle school is composed of 7th, 8th, and 9th grade, whereas
high school is composed of 10th, 11th, and 12th grade. The average age of the participants
was 14.61 years old (SD = 1.75) and the range was from 11 to 20 years old. Most of the
students were of Han ethnicity (99%). The two participating schools were boarding
schools. Students had a few days off each month to visit home. When teachers and
students in one grade complete the monthly tasks set by the school administrators, all the
students in that grade are given a few days off, which may or may not coincide with the
weekend.
This study received approval from the Institutional Review Board (IRB) of the
university and the principals of the participating schools. From each of these two schools,
two classes per grade were randomly selected. Each school has around 50 students per
class. Students whose parents signed informed consent forms also signed an informed
assent form before taking part in the study. During the data collection, students
completed the questionnaires in their classrooms. The primary investigator and one
graduate assistant provided instructions in each class and answered questions if needed.
Measures
Students were asked to complete two questionnaires: one was the Academic
Emotion Regulation Questionnaire (AERQ), and the other one was the questionnaire of
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Negative Emotions and Positive Emotions (NEPE). These two questionnaires were
translated from English to Chinese and back-translated to English in my pilot study
(Zhang, unpublished manuscript). In addition, teachers provided students’ grades of final
term exams as their academic achievement.
Academic Emotion Regulation Questionnaire (AERQ). The Chinese-version
of the AERQ was used to assess the strategies students used to regulate their emotions
(Burić et al., 2016; Zhang, unpublished manuscript), see Appendix I. The AERQ consists
of 37 items and includes eight emotion regulation strategies, including avoiding
situations, developing competencies, redirecting attention, cognitive reappraisal,
expressive suppression, breathing for relaxation, venting, and seeking social support.
Students were asked to indicate their agreement with each item on a 5-point Likert scale,
with responses ranging from 1 to 5, where 1 = strongly disagree, 2 = disagree, 3 =
neither agree nor disagree, 4 = agree, and 5 = strongly agree. The AERQ had adequate
reliability with Cronbach α coefficients ranging from .69 to .85 in Burić et al.’s (2016)
study. The Chinese version used in the current study also exhibited acceptable or good
reliability. Cronbach α coefficients of the eight emotion regulation strategies ranged from
.68 to .87.
Negative Emotions and Positive Emotions (NEPE). Students rated how
intensely they had experienced positive and negative emotions during the previous month
on a 5-point Likert scale, from 1 = never or a little to 5 = extremely, see Appendix II. All
emotions have been used in previous studies (Perkun, Goetz, & Perry, 2005; Dong & Yu,
2007; Zhang, unpublished manuscript). Positive emotions included joy, excitement,
contentment, calm, pride, hope, and relaxation. Negative emotions included hopelessness,
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sadness, anxiety, boredom, shame, frustration, anger, and fear. An exploratory factor
analysis (principal axis factoring extraction, direct oblimin rotation) suggests that these
15 emotions loaded clearly on two factors: positive emotions and negative emotions.
Cronbach α coefficients for the negative emotions and positive emotions in the current
study were .87 and .78 respectively.
Academic Achievement. The subject test scores for the fall semester were
collected from each classroom teacher. For the high school students, the six subjects were
Chinese, Math, English, Physics, Chemistry, and Biology. Standardized scores were used
because the maximum scores of the subjects were different. This method was also used in
previous studies (Liu, 1998; Qian, 2008). In order to have fewer but still effective
indicators for high school students’ academic achievement, a Principal Component
Analysis was conducted. The results suggest that these six subjects clustered on two
factors: one was language (Chinese and English) and the other was math and science
(Math, Physics, Chemistry, and Biology). Thus, two achievement scores were used for
high school students.
For the middle school students, the science subjects varied by the grade level. For
example, Biology is started and tested for during the first year of middle school, Physics
is in the second year, and Chemistry is in the third year. Thus, for each grade, the science
subjects were standardized first and then averaged into one standardized Science score.
Next, the Chinese, Math, English scores were standardized. Lastly, a Principal
Component Analysis was conducted for these four standardized scores (Science, Chinese,
Math, and English). The results suggest that for middle school students, the four subject
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scores loaded on one academic achievement factor overall. Thus, one achievement score
was used for middle school students.
Analysis
The analyses of this study included: (1) preliminary analyses to demonstrate the
means, standard deviations, and distributions of emotion regulation strategies, as well as
the correlations between emotion regulation strategies, positive and negative emotions,
and academic achievement; (2) multivariate analyses (MANOVA) and analysis of
variance (ANOVA) to test whether students’ emotion regulation strategies, intensity of
positive and negative emotions, and academic achievement vary by student sex (boys vs.
girls), the school level (middle vs. high school), and the interaction between sex and the
school level; (3) path analyses to examine the associations among emotion regulation
strategies, positive and negative emotions, and academic achievement (see Figure 2 for
the tested model); and (4) multi-group path analyses to test whether the paths in the
mediation models were moderated by student sex.
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Figure 2. Statistical mediation model tested in Amos.
The bootstrapping technique and maximum likelihood (ML) estimations in Amos
Graphics 24.0.0 (SPSS Inc., Chicago, IL) were used to test the effects of emotion
regulation strategies on positive and negative emotions and academic achievement. The
bootstrapping technique provides confidence limits for specific indirect effects or
meditational effects in the model. The 95% confidence interval (CI) of the indirect effects
were obtained with 1000 bootstrap samples. Multi-group analyses were performed using
Amos Graphics 24.0.0 (SPSS Inc., Chicago, IL) too. Estimation was performed using
maximum likelihood.
To evaluate the goodness-of-fit for each model, Root-Mean-Square Error of
Approximation (RMSEA) and Comparative Fit Index (CFI) were used. Values of .08 or
less for RMSEA and values of .95 or more for CFI are indicative of a good fit (Hu &
Bentler, 1999; Kline, 2016). To compare the model fit between nested models, the chi27

square difference test (Δχ2) was used to assess the change of model fit between these
nested models (Byrne, 2008). In addition, Chen (2007) recommended that when sample
size is small (total N ≤ 300), sample sizes are unequal, and the pattern of noninvariance is
uniform, the following cutoff criteria are suggested: for testing loading invariance, a
change of ≤ 0.005 in CFI, supplemented by a change of ≤ .010 in RMSEA or a change of
≤ .025 in SRMR would indicate noninvariance.
Results
Preliminary Analyses
Descriptives. The means, standard deviations, and distributions of emotion
regulation strategies are presented in Table 1. Means from Table 1 showed that students
reported using developing competencies the most, followed by redirecting attention,
seeking social support, and expressive suppression. Cognitive reappraisal and breathing
for relaxation had moderate ratings. Compared to other strategies, avoiding situations and
venting were reported to be used the least by students. All of the emotion regulation
strategies followed normal distributions except avoiding situations that was more
positively distributed and more peaked than the normal curve. It indicated that most
students reported very low usage of avoiding situations as a strategy.
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Table 1
Descriptive Statistics for Academic Emotion Regulation Scale
Scale

n

M

SD

Skewness

Kurtosis

(SE)

(SE)

α

Avoid

4

1.72

0.92

1.58
(.09)

2.04 (.19)

.80

Develop

5

3.32

0.91

-.12
(.09)

-.50
(.19)

.82

Attention

6

3.22

0.96

-.13
(.09)

-.59
(.19)

.81

Reappraisal

5

2.96

0.85

.06
(.09)

-.31
(.19)

.72

Suppression

5

3.16

0.88

.07
(.09)

-.48
(.19)

.68

Relaxation

3

3.02

1.21

-.01
(.09)

-1.03
(.19)

.86

Venting

5

2.21

1.05

.82
(.09)

-.18
(.19)

.83

Support

4

3.17

1.14

-.17

-.95

.87

(.09)

(.19)

Correlations. Table 2 presents correlations among emotion regulation strategies,
intensity of positive and negative emotions, and academic achievement.
Emotion regulation strategies. Most of the emotion regulation strategies were
positively correlated with one another, indicating that all of them measured one latent
construct—emotion regulation. Three strategies were negatively correlated with each
other. Developing competencies was negatively associated with both avoiding situations
and venting. Expressive suppression was negatively associated with seeking social
support.
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Emotion regulation strategies and positive and negative emotions. Students’
usage of developing competencies and breathing for relaxation were negatively correlated
with negative emotions and positively correlated with positive emotions. Seeking social
support was positively correlated with positive emotions. Avoiding situations, expressive
suppression, and venting were positively correlated with negative emotions. Curiously,
both redirecting attention and cognitive reappraisal were positively correlated with both
negative and positive emotions.
Emotion regulation strategies and academic achievement. For high school
students, breathing for relaxation was positively and avoiding situations was negatively
associated with math and science achievement scores. However, there were no significant
correlations between the self-reported usage of emotion regulation strategies and
language achievement scores. Middle school students’ self-reported usage of developing
competencies, cognitive reappraisal, expressive suppression, breathing for relaxation, and
seeking social support were positively associated with their academic achievement.
Positive and negative emotions and academic achievement. High school students’
negative emotion was negatively correlated with their math and science achievement
scores. No significant correlations were found between high school students’ positive
emotions, negative emotions, and language achievement scores. Middle school students’
positive emotions were positively and their negative emotions were negatively associated
with their academic achievement.
MANOVA and ANOVA
Three MANOVAs and one ANOVA were conducted to examine the sex and
school differences in the means of emotion regulation strategies, intensity of positive and
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negative emotions, and academic achievement. Table 3 presents the means and standard
errors of these variables by school level and sex.
Sex and school differences in emotion regulation strategies. A MANOVA
examined the eight emotion regulation strategies as dependent variables, and the school
level (middle school vs. high school) and sex (girl vs. boy) as independent variables. This
analysis showed a significant multivariate effect for the eight emotion regulation
strategies as a group in relation to the school level, F (8, 657) = 9.50, p < .001, ηp2 = .104,
and the sex of the student, F (8, 657) = 2.30, p < .05, ηp2 = .027. However, the interaction
between school level and sex was not significant. By adopting a conventional standard
(Cohen, 1988; Miles & Shevlin, 2001), a value of ηp2 that is lower than .02 is considered
as small effect, and a value of ηp2 that is higher than .26 is considered as large effect, and
a value around .13 is considered as medium effect. The results indicated that the effect
size of school level in explaining the variance in emotion regulation strategies was close
to medium, and the effect size of sex was small.
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Table 2
Correlations between Emotion Regulation Strategies, Emotions, and Academic Achievement
Strategy

1

2

3

4

5

6

7

8

9

10

11

12

1. Avoid
2. Develop

-.12**

3. Attention

.28**

.03

4. Reappraisal

.14**

.24**

.44**

5. Suppress

.16**

.09*

.18**

.13**

.49**

.10*

.21**

.08*

.21**

.09*

.09*

.42**

.21**

.23**

-.09*

-.13**

.22**

.09*

.15**

.25**

-.04

.29**

-.09*

6. Relaxation

-.04

7. Venting

.40**

8. Support

.01

9. Neg Emo

.27**

-.08*

.13**

-.03
.30**
-.09*

.02
.42**

-.04

10. Pos Emo

-.05

.42**

11. Z math/sci

-.13*

.11

-.06

.01

-.05

.12*

-.08

-.05

-.13*

.11

12. Z language

-.01

.10

-.04

-.04

-.03

.09

-.03

.03

-.05

.04

13. Z achievement

-.09

.39**

-.01

.19**

-.01

.20**

-.11**

.22**

.15**

.13*

.30**

-.13*

.34**

Notes. Z math/sci and Z language were the two indicators of academic achievement for high school students (n = 318). The overall Z achievement was the
indicator of academic achievement for middle school students (n = 356). Neg Emo = negative emotions; Pos Emo = positive emotions.
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Table 3
Descriptive Statistics by School Level and Sex
School Level
Scale
Avoid situations

Develop competencies

Redirect attention

Cognitive reappraisal

Expressive suppression

Breath for relaxation

Venting

Seek social support

Negative Emotions

Positive Emotions

Middle School Overall Ach.

Middle

High

Boys

Girls

1.68

1.76

1.70

1.74

(.049)

(.053)

(.047)

(.055)

3.56

3.09

3.25

3.39

(.047)

(.050)

(.044)

(.052)

3.12

3.30

3.27

3.17

(.051)

(.055)

(.048)

(.057)

2.94

2.97

3.00

2.92

(.046)

(.049)

(.043)

(.051)

3.06

3.18

3.20

3.13

(.047)

(.051)

(.045)

(.053)

3.18

2.84

2.97

3.05

(.065)

(.069)

(.061)

(.072)

2.18

2.25

2.17

2.25

(.056)

(.060)

(.053)

(.063)

3.41

2.95

3.06

3.30

(.060)

(.064)

(.057)

(.067)

2.37

2.75

2.56

2.56

(.043)

(.047)

(.041)

(.049)

3.25

2.92

3.09

3.08

(.036)

(.039)

(.034)

(.040)

.009

−

-.069

.086

(.060)

(.067)

.000

.066

-.103

(.081)

(.058)

(.073)

.000

-.173

.271

(.039)

(.056)

(.070)

(.045)
High School Science Ach.

High School Language Ach.

Sex

−
−

Notes. Numbers in the table are the means (standard errors).
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Univariate analyses for the effect of school level explained the variance in the
emotion regulation strategy of developing competencies (F = 47.698, df = 1, p < .001, ηp2
= .067), redirecting attention (F = 4.103, df = 1, p < .01, ηp2 = .006), expressive
suppression (F = 8.763, df = 1, p < .01, ηp2 = .013), breathing for relaxation (F = 13.495,
df = 1, p < .005, ηp2 = .020), and seeking social support (F = 26.663, df = 1, p < .001, ηp2
= .039). Compared to middle school students, high school students reported less usage of
developing competencies, breathing for relaxation, seeking social support, and reported
more usage of redirecting attention and expressive suppression. Also, univariate analyses
for the effect of sex explained the variance in the emotion regulation strategy of
developing competencies (F = 4.008, df = 1, p < .05, ηp2 = .006) and seeking social
support (F = 7.514, df = 1, p < .01 ηp2 = .011). Compared to girls, boys reported less
usage of developing competencies and seeking social support.
Sex and school differences in intensity of emotions. A MANOVA examined the
intensity of positive and negative emotions as dependent variables, and the school level
(middle school vs. high school) and sex (girl vs. boy) as independent variables. This
analysis showed a significant multivariate effect for the intensity of positive and negative
emotions as a group in relation to the school level, F (2, 669) = 35.36, p < .001, ηp2
= .096. However, the main effect of sex and the interaction between the school level and
sex were not significant. The results indicated that the effect size of school level in
explaining the variance in intensity of positive and negative emotions was close to
medium.
Univariate analyses for the effect of school level explained the variance in the
intensity of negative emotions (F = 36.484, df = 1, p < .001, ηp2 = .052) and positive
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emotions (F = 39.602, df = 1, p < .001, ηp2 = .056). Compared to middle school students,
high school students reported less positive emotions and more negative emotions.
Sex and school differences in high school academic achievement. A
MANOVA examined the language achievement and the math and science achievement as
dependent variables, and the sex (girl vs. boy) as the independent variable for high school
students. It showed a significant multivariate effect for the two achievement scores as a
group in relation to the sex of the student, F (2, 312) = 20.15, p < .001, ηp2 = .114. The
effect size of sex in explaining the variance in academic achievement was close to
medium.
Univariate analyses for the effect of sex explained the variance significantly in
language achievement (F = 3.307, df = 1, p < .001, ηp2 = .073). Compared to boys, girls
had significantly higher language scores.
Sex and school differences in middle school academic achievement. An
ANOVA examined the overall achievement as the dependent variable, and the sex (girl
vs. boy) as the independent variable for middle school students. Results suggest that the
effect of sex on achievement was not significant.
Path Analysis
Path models were used to examine the associations among emotion regulation
strategies, positive and negative emotions, and academic achievement. Two path models
were conducted for high school students. The math and science score was the indicator of
academic achievement in the Model 1; and the language score was the indicator for
academic achievement in Model 2. The analyses were conducted separately because the
two dependent variables, the language score and the math and science score, were so
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highly correlated that the modification indices in the SPSS Amos program suggested
these two scores should be correlated. Since the correlation between two academic scores
was not the focus of this study, the decision was made to conduct the two separate
models to test the associations. For middle school students, one path model was
conducted using the overall score as the indicator of academic achievement in the Model
3.
Overall model fit. Table 4 shows the goodness-of-fit indices of the examined
models. Model 1, Model 2, and Model 3 were the three proposed models. As observed in
Table 4, Model 1 and Model 2 fit the data adequately, however, Model 3 does not fit the
data adequately.
To improve the model fit of Model 3, modification indices were considered. The
modification indices suggested that the errors of academic achievement scores should be
correlated with developing competencies and expressive suppression. In other words,
direct paths from developing competencies and expressive suppression to achievement
were suggested. Based on the existing literature and previous studies (Burić et al., 2016;
Zhang, unpublished manuscript), these modification suggestions were considered. It is
possible that the effects of emotion regulation strategies on academic achievement can be
direct, thus two direct paths from developing competencies and expressive suppression
on academic achievement were added to the model. A series of nested models (Model 3a
and Model 3b) based on Model 3 were constructed. To compare the model fit between
the nested models, the chi-square difference test (Δχ2) was used to assess the change of
model fit between these nested models. Results suggest that Model 3a significantly
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improved the Model 3 (Δχ2 = 40.11, Δdf = 1, p < .001), and Model 3b significantly
improved the Model 3a (Δχ2 = 4.72, Δdf = 1, p < .05).
Table 4
Goodness-of-fit Indices of the Tested Mediation Models
χ2

df

16.37

9

.051

.000–.089

.979

11.70

9

.031

.000–.074

.992

52.15***

9

.116

.087–.148

.945

12.04

8

.038

.000–.079

.995

7.32

7

.011

.000–.067

1.000

RMSEA 90% Interval

CFI

Model 1 (math & science):
Proposed model
Model 2 (language):
Proposed model
Model 3 (achievement):
Proposed model
Model 3a (achievement):
Develop—achievement
Model 3b (achievement):
Develop—achievement
Suppression—achievement
Notes. **p< .01, ***p< .001. In Model 3a, a direct path from developing competence to academic
achievement was added to Model 3. In model 3b, a direct path from expressive suppression to
academic achievement was added to Model 3a.

Modification indices were also provided to improve Model 1 and Model 2, but not
considered in this study. The indices suggested adding the covariance between the
positive and negative emotions would improve model fit. This suggestion was
reasonable. Positive and negative emotions were found negatively correlated in previous
studies (Burić et al., 2016; Zhang, unpublished manuscript) and the current study.
However, there were two reasons for not making this change: (1) Model 1 and Model 2
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fit data adequately so there was no need to make any changes; and (2) the correlation
between positive and negative emotions was not the focus on this study.
As a result, Model 1, Model 2, and Model 3b were the finalized models to
examine the associations among emotion regulation strategies, positive and negative
emotions, and academic achievement. The R2 values indicate that the Model 1 explained
2% of the variance in math and science achievement, 20% of variance in negative
emotions, and 21% of variance in positive emotions for high school students. The R2
values indicate that the Model 2 explained .3% of the variance in language achievement,
20% of variance in negative emotions, and 21% of variance in positive emotions for high
school students. The R2 values indicate that the Model 3b explained 17% of the variance
in overall achievement, 23% of variance in negative emotions, and 22% of variance in
positive emotions for middle school students.
Effects on academic achievement. Figure 3, Figure 4, and Figure 5 present the
standardized coefficients for the significant paths for the three models. Table 5 provides a
summary of the significant effects in these models and the direction of the effects.
Three emotion regulation strategies, developing competencies, expressive
suppression, and venting had significant effects on positive and negative emotions, and
academic achievement among both middle and high school students. Redirecting
attention had significant effects only among high school students; while cognitive
reappraisal and breathing for relaxation had significant effects only among middle school
students. The following paragraphs describe the direction and size of these effects.
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Table 5
Summary of Path Analysis Effects
High School (n = 318)
Model 1
PE

NE

Middle School (n = 356)

Model 2
Ma./
Sc.

PE

NE

Model 3b
Lang.

PE

NE

Ach.
Mean

Avoidance
Develop

+

+

Attention

+

+

+

Reappraisal
Suppression

+
–

+

–

–

+

Relaxation
Venting

+

+
+

+

–

+

+

Seek Social
PE
NE

–

Notes. + indicates the path coefficients were significantly and positively associated; – indicates
the path coefficients were significantly and negatively associated. PE = positive emotions; NE =
negative emotions; Ma./Sc. = math and science achievement; Lang. = language achievement;
Ach. Mean = achievement mean.

As shown in Figure 3, among high school students, suppression was negatively
associated with positive emotions. Developing competencies and redirecting attention
were positively associated with positive emotions. Suppression and venting were
positively associated with negative emotions. Further, negative emotions were negatively
associated with the math and science achievement. Bootstrapping percentile method
suggests that there was a significant negative indirect effect of suppression
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(unstandardized estimate = -.023, 95% percentile = [-.002, -.053], p < .05) and a
significant negative indirect effect of venting (unstandardized estimate = -.041, 95%
percentile = [-.004, -.078], p < .05). Both R2 effect sizes were lower than .01, which were
considered small effect sizes (Kenny, 2018).

Figure 3. Mediation Model 1 for high school students’ math and science achievement.
As exhibited in Figure 4, among high school students, expressive suppression was
negatively associated with positive emotions. Developing competencies and redirecting
attention were positively associated with positive emotions. Suppression and venting
were positively associated with negative emotions. However, positive and negative
emotions were not significantly associated with language achievement. Bootstrapping
percentile method suggests that the indirect effects of emotion regulation strategies on the
language achievement were not significant.
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Figure 4. Mediation Model 2 for high school students’ language achievement.

Figure 5. Mediation Model 3b for middle school students’ overall achievement.
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As observed in Figure 5, among middle school students, developing competencies,
cognitive reappraisal, and breathing for relaxation were positively associated with
positive emotions, and venting was positively associated with negative emotions. Also,
the direct effects of developing competencies and expression suppression on academic
achievement were positively significant. Following Cohen’s (1988) standards of .1 for
small, .3 for medium, and .5 for large direct effects, the direct effect of developing
competencies on academic achievement was medium, and the direct effect of expressive
suppression was small. In this model, the indirect effects of emotion regulation strategies
on academic achievement were not significant after the direct effects were added to the
proposed model.
Multi-group Path Analysis: Sex Differences
A multi-group path analysis (Kline, 2010) was conducted to test the differences
among path coefficients between boy and girl adolescents for the three path models
(Model 1, Model 2, and Model 3b). First, a multi-group path model across girls and boys
simultaneously with unconstrained coefficients was specified, which allowed the values
of the path coefficients to vary between boys and girls. Second, all path coefficients were
constrained to be equal across boys and girls simultaneously. The constrained equal
model was compared with the unconstrained free model. In making this comparison, if
the constrained equal model significantly worsened the model fit, this would be an
indicator that the paths in the model varied between girls and boys.
Results of Model 1 suggest that compared to the unconstrained model, the
constrained model, in which the path coefficients were constrained to be equal across
girls and boys, was not significantly worse in its model fit (Δχ2 = 16.55, Δdf = 18, p > .05,
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ΔCFI < .005, ΔRMSEA < .010). Thus, it indicated that the path coefficients in Model 1
were equal across girls and boys among the high school students in general. Similar
results found for the multi-group Model 2 (Δχ2 = 18.01, Δdf = 18, p > .05, ΔCFI < .005,
ΔRMSEA < .010) and multi-group Model 3b (Δχ2 = 25.58, Δdf = 20, p > .05, ΔCFI <
.005, ΔRMSEA < .010). The results indicated that the path coefficients in the all three
models were equal across girls and boys in general. The associations in these models did
not demonstrate significant sex differences.
Discussion
The goal of Study 1 was to determine the adaptiveness of the eight emotion
regulation strategies for Chinese middle and high school students using an intrapersonal
approach that focused on the effects the usage of a strategy by a student has on the
student’s own emotional experiences and academic achievement. If a student’s usage of
an emotion regulation strategy was associated with more intensive positive emotions, less
intensive negative emotions, or higher academic achievement for the student, this
strategy was considered intrapersonally adaptive. If a student’s usage of an emotion
regulation strategy was associated with more intensive negative emotions, less intensive
positive emotions, or lower academic achievement for the student, this strategy was
considered intrapersonally maladaptive.
This discussion of Study 1 begins with a review of the research findings from
Study 1 concerning developing competencies and venting. Then sex differences (girls vs.
boys) and school differences (middle school vs. high school) are reviewed. Lastly, the
implications and limitations of Study 1 are discussed.
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Adaptiveness of Emotion Regulation Strategies
The results demonstrated that overall developing competencies was an adaptive
strategy, whereas venting was a maladaptive strategy among Chinese middle and high
school students. For the other strategies, it is important to consider sex differences and
school differences to understand for whom these strategies were adaptive.
Developing competencies. Developing competencies involves actions students
take, such as using additional effort and managing time, to develop competencies and
skills (Burić et al., 2016). In Study 1, developing competencies was found to be the most
adaptive strategy among the eight emotion regulation strategies. Developing
competencies was positively associated with positive emotions including joy, excitement,
contentment, pride, hope, calm, and relaxation among Chinese middle and high school
students. It was also directly and positively associated with middle school students’
overall academic achievement.
In contrast to other strategies that aim to change individuals’ thoughts or feelings,
developing competencies aims to change one’s actions. When developing their
competencies, students use additional effort, spend extra time reviewing material,
manage their time, find their weaknesses, and improve themselves in these weak areas.
These actions are taken to directly solve problems, reduce stress, and perform well on
exams. This problem-focused strategy of developing competencies may be effective
because it could be associated with a mastery-approach goal orientation (Burić et al.,
2016).
Elliot and colleagues (1996; 1997) distinguished three types of achievement goal
orientations: mastery approach, performance approach, and performance avoidance.
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Students with a mastery orientation develop and improve their skills. This type of
orientation is closely associated with intrinsic motivation or the desire to do a task for its
own sake rather than for the external rewards one will get from completing the task.
Students with a performance-approach orientation focus on showing that they can
perform tasks well, whereas students with a performance-avoidance orientation focus on
preventing demonstrations of their incompetence. Importantly, research supports that
students who take actions to improve their skills and competencies with a mastery
approach orientation experience higher perceptions of control, more positive emotions,
and perform better at school than other students (Kaplan & Midgley, 1999).
The results of Study 1 confirm that this is particularly true for Chinese middle and
high school students. Chinese students reported highest usage of developing
competencies among all eight strategies and this strategy was most adaptive for Chinese
students. The strategy of developing competencies fits with what Li (2001) describes as
the Chinese learning model of hao xue xin, meaning the heart and mind for wanting to
learn. Chinese learners value the lifelong pursuit of learning, diligence, persistence, and
studying hard regardless of difficulties, all underlying a belief in self-perfection. Parents
and teachers encourage the process of self-perfection by gently reminding students what
will happen if they do not work hard on their education. Chinese students take actions to
reduce exam stress, perform well on exams, and also to earn the admiration of classmates,
parents, and teachers.
Venting. Venting involves releasing tension and negative emotions through
yelling, shouting, crying or throwing things (Burić et al., 2016). In Study 1, venting was
found to be the most maladaptive strategy among the eight emotion regulation strategies.
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Venting was positively associated with negative emotions including hopelessness,
sadness, anxiety, boredom, shame, frustration, anger, and fear among Chinese middle and
high school students. It was also indirectly and negatively associated with high school
students’ math and science achievement by way of increasing negative emotions.
Previous research has demonstrated that venting is maladaptive because it triggers
cognitive and physiological processes which may make negative emotions more intense
and last longer than they would have been otherwise (Tice & Bratslavsky, 2000).
Whereas research suggests that both distracting oneself from the negative aspects of
situations and paying attention to the positive side of a situation is sometimes an adaptive
emotion regulation strategy, venting makes individuals cognitively focus on the negative
side of the emotional experiences. When venting emotions, physical feedback from the
facial muscles, postures, and other bodily systems may be interpreted by the person as a
sign that they are in a negative emotional state and this prolongs the negative emotions.
In addition to the effects of venting on negative emotions, Study 1 found that
venting also had an indirect effect on Chinese high school students’ math and science
achievement by a way of increasing negative emotions. Previous research suggests that
negative emotions can impair students’ self-efficacy, motivation to learn, working
memory, and academic performance (Pekrun & Linenbrink-Garcia, 2014). Evidence was
also found for Chinese students that negative emotions such as anger, anxiety, and shame,
were negatively associated with Chinese eight graders’ math achievement (Frenzel,
Thrash, Pekrun, & Goetz, 2007). Study 1 further found the mediating effects of negative
emotions: Venting was positively associated with negative emotions, and then negative
emotions were negatively associated with math and science achievement. These results
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may have implications for preventions and interventions. To perform well on math and
science exams, students can lessen their negative emotions by reducing the usage of
venting in order to reduce their negative emotions.
School Differences
In Study 1, differences were found between the middle and high school in the
usage of five of the eight emotion regulation strategies, in the experience of positive and
negative emotions, and in the adaptiveness of emotion regulation strategies. The effect
size of the school difference was moderate, highlighting the importance to examine
middle and high school students separately.
Usage of emotion regulation strategies. The findings of Study 1 showed that
middle school students were more likely to seek out social support, to develop their
competencies, and to breathe for relaxation than high school students; whereas high
school students were more likely to use redirecting attention and expressive suppression
than middle school students.
The differences between the middle school and high school students in how much
they used the strategy of seeking social support may be explained as age-related
developmental differences. Young children are initially very dependent upon others to
help them regulate their emotions. Parents and teachers help young children to regulate
their emotions, by rewarding their appropriate ways or punishing their inappropriate ways
(Eisenberg, Spinrad, & Eggum, 2010). When children grow up, they become better at
regulating their emotions and rely less on others to help them regulate their emotions. We
would expect that as adolescents mature they would report seeking social support less
and less for the purpose of helping them regulate their emotions. Indeed, research
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suggests that compared to early adolescents (or middle school students), late adolescents
(or high school students) were less likely to seek social support from their parents or
friends, and were more likely to keep their emotions to themselves, particularly for the
emotional experiences of sadness and fear (Zimmermann & Iwanski, 2014).
The findings could also indicate a difference between the two Chinese schools
and the types of situational demands placed on the students. Compared to Chinese middle
school students, Chinese high students face more challenges. As mentioned earlier,
attending a high school usually leads to a path of higher education in a college or
university. There is only one pathway for them to get to college: a high score on the
college entrance exam. With few options, high school students may perceive themselves
as less in control of their future than their middle school counterparts.
Students work hard to develop their skills and competencies only when they feel
they can improve themselves, understand the course material, and perform well on exams
(Burić et al., 2016). Compared to high school students, middle school students are more
likely to feel that they can improve themselves, understand the course material, and
perform well on exams than high school students. Findings of Study 1 showed that
middle school students used developing competencies more often than high school
students. Because the course material and exam are too difficult and overwhelming, it
prevents high school students from using developing competencies. Instead, high school
students used redirecting attention more often than middle school students. Previous
research suggests that the strategy of redirecting attention is often used by individuals,
particularly when it is impossible to change the situation (Gross, 2007). When high
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school students feel frustrated, stressed, and bored by studying, they distract themselves
by thinking something else positive, relaxing, and interesting for a while.
Positive and negative emotions. The findings of Study 1 showed that middle
school students reported experiencing more positive emotions and less negative emotions
than high school students. A longitudinal study which examined European American
teenagers found that students’ positivity decreased during early adolescence (5th -8th
grade, aged 10-14), but the decrease stopped around 10th grade and then the positivity
became stable during late adolescence (Larson, Moneta, Richards, & Wilson, 2002). The
results of Study 1 were different from Larson and his colleagues’ (2002). There can be
many reasons that cause the different results. For example, in their study, positive and
negative emotions were considered as one continuous construct, from negative to positive
emotions, thus there was only one indicator of positivity. In Study 1, positive and
negative emotions were constructed and measured separately. Their study was a
longitudinal one whereas Study 1 was a cross-sectional study by design.
More importantly, the different results can be attributed to the sample differences.
In the United States, early adolescence from 5th to 8th grade is considered as an important
transition from being a child to being an independent teenager. This is true for Chinese
students, too. However, Chinese high students are under extreme pressure to do well on
NCEE. Compared to middle school students, high school students spend more time
studying and preparing for exams, feel more overwhelmed and perceive themselves as
less in control. Thus, high school students experience more negative emotions and less
positive emotions than middle school students.
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Another possible reason is that Chinese high school students tended to use less
adaptive, but more maladaptive, emotion regulation strategies in regulating their
emotions. Specifically, results of Study 1 showed that Chinese high school students used
less developing competencies, seeking social support, and breathing for relaxation, but
more redirecting attention and expressive suppression. Thus, they were likely to fail to
decrease negative emotions and increase positive emotions. This tendency highlights the
need to help high school students to learn how to adaptively regulate their emotions.
Adaptiveness of emotion regulation strategies. As mentioned before developing
competences was adaptive, whereas venting was maladaptive for all middle and high
school students. Different results were found for four of the strategies between middle
school students and high school students. The main findings indicated that the more a
strategy was used by students, the stronger its association, either positive or negative,
with the students’ emotions and academic achievement. Middle school students used
cognitive reappraisal and breathing for relaxation more often than high school students,
and these two strategies were found adaptive for middle school students but not high
school students. High school students used redirecting attention and expressive
suppression more often than middle school students, and it was found that redirecting
attention was adaptive and expressive suppression was maladaptive for high school
students but not for middle school students.
Previous research generally has the conclusion that cognitive reappraisal is
adaptive, whereas expressive suppression is maladaptive (Gross & John, 2003). However,
Study 1 found quite different results. Therefore, I will particularly discuss the
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adaptiveness regarding cognitive reappraisal and expressive suppression in the following
paragraphs.
Cognitive reappraisal. Cognitive reappraisal involves reinterpreting and giving
new meaning to a difficult circumstance (Burić et al., 2016). Study 1 found that cognitive
reappraisal was not associated directly or indirectly with academic achievement for either
middle school students or high school students. Whereas it was positively associated with
positive emotions for middle school students; it was not significantly associated with high
school student’s positive or negative emotions. From the perspective of Study 1 the
adaptiveness of cognitive reappraisal is limited.
This may be the case because of the type of cognitive reappraisal represented by
the subscale in the AERQ. There are different types of cognitive reappraisal. For
instance, a student could cognitively reappraise a failure on an exam by telling herself
that she will learn from the failure and do better next time. In this case, the cognitive
reappraisal might provide motivation to obtain a higher score on the next test in class.
However, the same student could cognitively reappraise the situation by telling herself
that grades and studying are not the most important thing in life. This type of cognitive
reappraisal may help the student feel better temporarily but it is not likely to transfer into
an improvement in grades. Unfortunately, four of the five items from the cognitive
reappraisal subscale on the AERQ represent the later type of cognitive reappraisal. The
results from Study 1 indicated that middle school students reported feeling better when
using this strategy regardless of its little effect on their grades, and that high school
students did not seem to benefit from this strategy, perhaps because the stress from the
impending college entrance exam was too much to overcome by such a strategy.
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Expressive suppression. Expressive suppression involves inhibiting behavioral
manifestations of emotions (Burić et al., 2016). Interestingly, overall expressive
suppression was maladaptive for Chinese high school students, whereas it was adaptive
for Chinese middle school students.
Previous research has found that expressive suppression was found to be
maladaptive in terms of its negative effect on social and mental health outcomes for U.S.
college students, but not for Chinese college students (Hu et al., 2014; Soto et al., 2011).
It has been theorized that suppression of negative emotions such as anger can help to
preserve social harmony and avoid direct social conflict in cultures that value
interpersonal relationships above individual expression (Matsumoto et al., 2008). After
social harmony is achieved, it gives the members of a society the opportunity to pursue
other goals. It has been proposed that China is a culture that gives a relatively high degree
of priority to social harmony (Matsumoto et al., 2008). In addition to social and mental
benefits, the finding suggests that expressive suppression be adaptive for Chinese middle
school students in the field of academic achievement.
Expressive suppression can be adaptive as it gives students more time to think
about a better way to deal with their emotions rather than releasing emotions immediately.
Students experience less stress when they are able to flexibly express or suppress their
emotions according to situational demands (Bonanno, Papa, Lalande, Westphal, &
Coifman, 2004). It is possible that expressive suppression is only adaptive when used
flexibly in moderation with other adaptive strategies. Chinese high school students used
suppression too often, and they did not use other adaptive strategies such as developing
competencies, breathing for relaxation, and seeking social support. In contrast, Chinese
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middle school students used suppression moderately, and they also used other adaptive
strategies to regulate their emotions. Thus, expressive suppression was observed to be
adaptive for middle school students, but not high school students.
Sex differences
Only a few significant sex differences were found in Study 1. It was found that
adolescent girls reported using two emotion regulation strategies—developing
competencies and seeking social support—more than adolescent boys. However, there
were no significant sex differences in the self-reported usage of the six remaining
emotion regulation strategies. In addition, there were no sex differences in the intensity of
positive and negative emotions. The only sex difference in achievement was for high
school language achievement, with adolescent girls surpassing adolescent boys.
Moreover, the strength of the associations among the study variables (emotion regulation
strategies, positive and negative emotions, and academic achievement) did not differ by
sex for either the middle school or high school students. Possible reasons for the specific
sex differences are discussed below.
Developing competencies. In Study 1, it was found that girls used the emotion
regulation strategy of developing competencies more often than boys. Developing
competencies involves problem-solving skills such as using additional effort, preparing
for tests, and organizing study material to increase the intensity of positive emotions and
decrease the intensity of negative emotions. Previous research using the AERQ, as the
current study 1, suggests that girls are motivated to use developing competencies as a
strategy to regulate their test anxiety or stress more than boys (Burić et al., 2016). Other
research using various measures of problem solving has also found that among North
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American and European children and adolescents, girls report using problem solving
more than boys (Eschenbeck, Kohlmann, & Lohaus, 2007).
The difference between girls and boys in their useage of problem solving
strategies may relate to differences in how girls and boys explain their success and failure
experiences. Research found U.S. girls in grades 5-8 usually view consistent effort to
improve as a key factor of their academic success, whereas U.S. boys usually view their
ability as a significant factor of their academic success (Parsons, Meece, Adler, &
Kaczala, 1982; Ryckman & Peckham, 1987). Similarly, Sun (1993) found that Chinese
middle school girls tend to attribute their academic failure to a lack of effort and skills;
whereas Chinese middle school boys tend to attribute academic failure to bad luck or
other external factors. It is possible that girls view their effort as an important factor that
determines their success and failure and therefore apply more effort when attempting to
work through difficulties. Study 1 adds to the previous finding of Chinese adolescent
learning by showing that Chinese adolescent girls and boys not only differ in their
explanations of failure and success, but they also differ by the strategies they use when
solving problems and regulating emotions.
Seeking social support. In Study 1, girls reported seeking out social support
more than boys. Girls’ usage of seeking social support can be explained by the
characteristics of their friendship. Girl best friends reported more sharing and
communications, and higher level of intimate exchange, caring and help with one another
than boy best friends in North American samples (Parker & Asher, 1993; Papini et al.,
1990).
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More importantly, Chinese high school girls describe an ideal girl best friend as
being helpful and affiliative, whereas boys described an ideal boy best friend as a
decision maker and someone who was skillful (Cheng, Bond, & Chan, 1995). Also
Chinese middle school and high school girls described their friendships as having a
higher level of communication, validation of feelings, trust, and support than did boys
(Zhou, Li, Zhang, & Zeng, 2012).
Language achievement. Study 1 found that there was not a significant sex
difference in overall academic achievement among middle school students; whereas high
school girls had higher language achievement scores than high school boys. Previous
research has found that girls perform better in language areas than boys in the U.S. and
other countries such as Belgium and the U.K. (Burgess, McConnell, Propper, & Wilson,
2004; Sum, Kirsch, & Taggert, 2002; Van de Gaer, Pustjens, Damme, & Munter, 2009).
Similar sex differences have been reported between Chinese high school boys and girls
(Hou, 2012; Liu, 2009).
Research that has examined the longitudinal trajectory of sex differences in
academic achievement have found that the sex difference in language achievement is
only small during elementary school, but becomes larger by the end of high school (Cole,
1997; Coley, 2003). The current Study 1 shows a consistent finding that, during middle
school, Chinese boys and girls are at a similar level in academic achievement. In middle
school, all subjects are included in the curriculum and the exams are moderately difficult.
Comparatively in high school, sex differences become more obvious when students zoom
in on highly divided subjects and the course material becomes more challenging.
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Associations among strategies, emotions, and achievement. The findings of
Study 1 indicated that the associations among emotion regulation strategies, intensity of
positive and negative emotions, and academic achievement did not differ between boy
and girl adolescents in general. Put differently, there was no evidence from Study 1 that
any of the strategies were more adaptive for either adolescent Chinese girls or boys. This
finding is in contrast to the previous research finding based on North American and
European samples that emotion regulation strategies, such as cognitive reappraisal,
redirecting attention, and expressive suppression, were generally more effective for
females than males among adult participants (Webb et al., 2012; Augustine &
Hemenover, 2009). However, like the North American and European studies, Study 1
used an intrapersonal approach that led to the question whether some emotion regulation
strategies would be observed to be more adaptive when an interpersonal approach is
taken, a question that I will attempt to answer in Study 2.
Implications
The findings of Study 1 can provide possible directions for educators and parents
of Chinese middle and high school students in their efforts to help students deal with
school-related stress. Study 1 suggested that developing competencies was a more
adaptive emotion regulation strategy than other strategies. Teachers and parents should
encourage students to utilize this strategy. Specifically, teachers and parents can teach
students to manage their time to study, invest more effort in their studies, and balance the
effort they put in their studies with rest and relaxation.. When preparing for exams,
students can learn to have a mastery approach goal orientation and make efforts to
improve their skills and competencies. In order to do so, students should effectively
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evaluate their own progress, strengths, and weakness, and then take actions to improve
the self in their weakest areas. In this process, students may succeed or fail. When
experiencing success and failure, students should be taught to attribute their success or
failure to internal and controllable factors, such as personal effort and ability.
Study 1 showed that venting or releasing unpleasant emotions was a maladaptive
strategy for students to regulate emotions. Some teachers and parents may think venting
can be beneficial to students and they may allow them to punch bag or use similar
aggressive methods. However, Study 1 clearly showed that students’ usage of venting
may lead to intensive negative emotions and poor academic achievement. Instead of
venting or releasing negative emotions, students can use other ways to regulate their
anger, such as talking with others about the problems or taking deep breaths in order to
calm down.
Both of the schools that participated in Study 1 have mental health education for
the students including weekly courses offered in the curriculum and individual
counseling sessions. Results of Study 1 provide insight for mental health teachers
designing and implementing interventions focused on the topic of emotion regulation.
When implementing interventions, mental health teachers should consider school level
(middle vs. high school) and sex (boy vs. girl). Study 1 suggested that special attention
needs to be given to high school students. High school students, particularly boys, should
be encouraged to seek help whenever they need to and talk about their problems with the
people they feel comfortable to do so with. If they do not feel comfortable to talk to
others directly, it is also possible and beneficial for them to write about their problems
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and the possible solutions to these problems. Only the mental health teachers should have
access to these writings and find effective ways to respond to their needs and problems.
Limitations
Study 1 examined students’ usage of eight emotion regulation strategies. Each
strategy was measured by asking students how often they use this strategy to regulate
different emotions, such as anger, sadness, anxiety, shame, and fear. However, it did not
help us learn about whether Chinese middle and high school students’ usage of emotion
regulation strategy varies by the specific emotions. Previous research suggests that
compared to early adolescents, late adolescents are more likely to suppress the emotions
of sadness and fear, but not anger (Zimmermann & Iwanski, 2014). Future research can
compare the usage of a strategy when used to regulate specific emotions, such as anger,
sadness, anxiety, shame, and fear, and further examine the school and sex effects.
In Study 1, the direction of the associations among emotion regulation strategies,
positive and negative emotions, and academic achievement were not determined because
of the cross-sectional nature of the design. Students’ academic achievement probably had
impact on their mood and usage of certain emotion regulation strategies. For example,
students who used venting to regulate their emotions might experience negative emotions
due to a poor grade. It is also possible that students who receive a poor grade experience
negative emotions first and then try to vent or release them. In future research, an
experimental design can be used to examine the causal effects in these relationships.
In addition, future research should use a more focused approach and examine
more specific associations between particular emotion regulation strategies and outcome
variables. For instance, previous research suggests breathing for relaxation is more
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beneficial for boys than for girls (Khng, 2017). Future research can particularly examine
the sex differences in the paths from breathing for relaxation to emotional and academic
outcome variables.
This chapter focused on the associations among emotional regulation strategies,
positive and negative emotions, and academic achievement in individual students by
using an intrapersonal approach. It did not consider how these influenced and are
influenced by others within the adolescents’ network of friends. This issue is the focus of
Study 2.
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Chapter 3
Study 2
Emotion Regulation: An Interpersonal Approach
Focus
By using an interpersonal approach, the goal of Study 2 was to examine the
associations among emotion regulation strategies, positive and negative emotions, and
academic achievement within same-sex best friend dyads. Study 2 used intraclass
correlations to examine the similarity in the usage of the eight emotion regulation
strategies, positive and negative emotions, and academic achievement within best friend
dyads. Study 2 also used the Actor Partner Interdependence Model (APIM) to examine
the associations of emotion regulation strategies with students’ own emotions and
academic achievement, and their best friends’ emotions and academic achievement.
Figure 6 presents the conceptual model of these associations within best friend dyads.
Sex and school differences were analyzed as well.

Figure 6. Conceptual interpersonal APIM model.
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Method
Participants
The participants in Study 2 were a subset of the participants in Study 1. Study 1
included 674 Chinese students (390 boys and 284 girls) in 7th to 12th grades. In Study 2,
the participants were the 158 pairs of mutual same-sex best friend dyads from the
students in Study 1.
Measures
The measures in Study 2 were the same as the measures in Study 1, including the
Academic Emotion Regulation Questionnaire (AERQ), Negative Emotions and Positive
Emotions (NEPE), and Academic Achievement. What was new in study 2 was the Best
Friend Nomination measure. Also, an overall academic achievement score was used for
high school and middle school students. More explanations about these differences are
provided below.
Best Friend Nomination. The friendship dyads were identified by using peernominations of best friends (Bukowski, Hoza, & Boivin, 1994), see Appendix IV.
Following Reindl et al.’s (2016) procedure, students were provided with a class roster of
their classmates and asked to circle three same-sex best friends from their own
classrooms. After that, students ranked these three friends (1 = best, 2 = second best, 3 =
third best). In this study, only students who nominated one another as a best friend (i.e.,
marked as 1) were included. Dyads were only considered in this study if both members
ranked one another as their first best friend. Table 6 shows the number of best friend
dyads by sex and the school level. The χ2 test was performed to examine whether the
number of same-sex best friend dyads differed by the student sex and the school level.
59

The results indicated that the numbers of same-sex best friend dyads did not differ by sex
or school level, χ2 (1) = 3.07, p >.05.
Table 6
Number of Same-Sex Best Friend Dyads within Middle School and High School
Girl

Boy

Total

Middle School

44

33

77

High School

35

46

81

Total

79

79

158

Notes. Numbers represent dyads of best friends, not individuals.
Academic Achievement. Different from Study 1, an overall academic
achievement score for both high school and middle school students was used in Study 2.
For high school students, the overall achievement score was the average of their
standardized language score and standardized math and science score. The main reason to
do so was to use one indicator and make it comparable between boys and girls. Another
reason was to be economical in terms of the number of models that needed to be
conducted.
Analysis
Similarity within the 158 same-sex best friend dyads in terms of their emotion
regulation strategies, positive and negative emotions, and academic achievement was
assessed. Similarity within the same-sex best friend dyads in this study means that the
members in the same-sex friend dyad show or report the same experiences. For example,
a member of a friend dyad would be similar to the other member of the same dyad in
terms of using the same strategy to the same degree.
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Similarity between two best friends was measured by correlating their scores on
ER strategies, positive and negative emotions, and academic achievement. Following
previous procedures (Youyou, Stillwell, Schwartz, & Kosinski, 2017), intraclass
correlations were analyzed to assess the similarity within best friend dyads. When the
direction of the correlation is positive, a larger value of correlation means a higher degree
of similarity. By using the conventional value cutoff (Cohen, 1988), .1 means a small
degree of similarity, .3 means a moderate degree of similarity, and .5 means a high
degree of similarity.
The Actor-Partner Interdependence Model (APIM; Kenny et al., 2006) was used
to examine the associations within best friend dyads. The APIM included the friendship
dyads as the highest units of analysis, with individuals nested within the dyads. APIM
makes it possible to examine how a student’s independent variable has an effect on his or
her own dependent variable (i.e., an actor effect), as well as on the best friend’s
dependent variable (i.e., a partner effect). In addition, the same variables in the model
were correlated between the two friends of the dyads. For example, one friend’s
academic achievement was correlated with the other friend’s academic achievement
within the dyad. An extended version of APIM, the Actor-Partner Interdependence
Mediation Model (APIMeM), was used for Study 2 (Ledermann, Macho, & Kenny, 2011)
so that the mediating effect of positive and negative emotions between emotion
regulation strategies and academic achievement can be examined.
To conduct APIM, data in Study 2 were restructured. The data originally included
316 individual students. A single line in the SPSS database originally contained only the
information for one student. Since the dyad was the analysis unit for the APIM analysis, a
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single line in the SPSS database needed to contain all information for both friends of the
dyad (Kenny et al., 2006). This kind of data structure is referred as the dyadic data
structure. Appendix V provides an example of the data structure.
The APIMeM model was conducted using Mplus 7 (Muthén & Muthén, 2010).
Appendix V provides the Mplus syntax (Kenney et al., 2006) used in this study. Figure 7
illustrates the tested model. The mediation effects of positive or negative emotions
between emotion regulation strategies and academic achievement were examined through
indirect effects and confidence intervals estimated by the bootstrap method. To evaluate
the goodness-of-fit for each model, Root-Mean-Square Error of Approximation
(RMSEA) and Comparative Fit Index (CFI) were used. Values of .08 or less for RMSEA
and values of .95 or more for CFI are indicative of a good fit (Hu & Bentler, 1999; Kline,
2016).
Full models with all direct and indirect effects were specified. This was different
from the Study 1. In Study 1, only the indirect effects of the emotion regulation strategies
on academic achievement were specified because based on previous research (Zhang
unpublished manuscript), it was possible to assume that the direct effects were
inconsequential. This assumption could not be made for Study 2, because nothing
comparable to the model used in Study 2 has been attempted before in the research
literature.
It is worth noting that even though students in Study 2 were a subset of Study 1,
the focus of analysis was completely different for Study 2. The focus of analysis for
Study 1 was the individual students, whereas the focus of analysis for Study 2 was the
best friend dyads. All the students in Study 2 had at least one mutual best friend in their
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class; the same cannot be said for the students in Study 1. Moreover, separate models for
adolescent boys and girls were conducted in Study 2. Thus, instead of assuming that a
particular mediation pattern would be found, a full model was specified.

Figure 7. Tested APIMeM model within best friend dyads.
Notes. In the figure, a, b, c are the path coefficients, subscript A = actor effects, subscript
P = partner effects, and E = errors.
Results
Intraclass correlation
The intraclass correlations between best friend dyads are presented in Table 7.
The results support that same-sex best friend dyads are similar as follows. Significant
intraclass correlations between best friend dyads were found in four of the eight ER
strategies (developing competencies, breathing for relaxation, venting, and seeking social
support). Also, best friend dyads were similar in the intensity of the negative emotions,
but not the positive emotions. Lastly, best friend dyads had moderately similar levels of
academic achievement.
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Table 7
Intraclass Correlations between Best Friend Dyads for Study 2 Variables
Variable

Intraclass r

95% CI

Avoid Situations

.07

[-.04,.18]

Develop Competencies

.26

[.16, .36] ***

Redirecting Attention

.05

[-.06, .16]

Cognitive Reappraisal

.02

[-.09, .13]

Expressive Suppression

.01

[-.11, .11]

Breathing for Relaxation

.10

[-.01, .21] *

Venting

.10

[-.02, .20] *

Seeking Social Support

.10

[-.01, .21] *

Negative Emotions

.19

[.08, .29] **

Positive Emotions

.06

[-.06, .16]

Academic Achievement

.43

[.29, .55] ***

Note. *p< .05, **p< .01, ***p< .001.
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APIMeM
For each of the eight ER strategies, two separate Actor-Partner Interdependence
Mediation Models (APIMeM) were conducted to examine the actor and partner effects of
emotion regulation strategies on students’ own and the best friends’ emotions and
academic achievement. The first model examined the negative emotions and the second
model examined the positive emotions.
Table 8 provides a summary of the significant effects in these 16 models and the
direction of the effects. While actor effects were significant across most of the models,
partner effects were only significant for three models. In two of these models (developing
competencies and breathing for relaxation) best friends adaptively influenced one another,
and in one model (redirecting attention) best friends maladaptively influenced one
another. Results for these three emotion regulation strategies are presented first, followed
by the results for the other five strategies.
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Table 8
Summary of APIMeM Effects
Self (Actor Effects)

Best Friend (Partner Effects)

Ach.
Direct

Ach.
Direct

Emotion
Avoidance

NE

Ach.
Indirect

Emotion

Ach.
Indirect

+

PE
Develop

Attention

Reappraise

Suppression

Relaxation

Venting

Seek Social

NE

–

+

PE

+

+

NE

+

PE

+

NE

+

+

PE

+

+

+
+

NE

+

PE

+

NE

–

PE

+

NE

+

PE

–

NE
PE

–

+
+

+
+

+

Notes. Each line represents an APIMeM model. + indicates the path coefficients were
significantly and positively associated; – indicates the path coefficients were significantly and
negatively associated. PE = positive emotions; NE = negative emotions; Ach. = achievement.
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Developing competencies. In the model focusing on the negative emotions, as
shown in Figure 8a, both the actor and partner effects of developing competencies on
negative emotions were significant. Students’ self-reported usage of developing
competencies was not only negatively associated with their own negative emotions, but
also negatively associated with their best friends’ negative emotions. Moreover, the
covariance of developing competencies and the covariance of academic achievement
were significant within best friend dyads.

Figure 8a. APIMeM examining the effects of Developing Competencies and Academic
Achievement mediated by Negative Emotions. Model fit: χ2 (6) = 13.44, p > .01, CFI =
.898, RMSEA = .089, 90% CI = [.021, .153], SRMR = .066. Unstandardized estimates
were presented. *p < .05, **p < .01, ***p < .01.
In the model focusing on the positive emotions, only the actor effects of
developing competencies on positive emotions and on academic achievement were
significant (Figure 8b). Students’ self-reported usage of developing competencies was
positively associated with their own positive emotions and academic achievement.
Moreover, the covariance of developing competencies and the covariance of academic
achievement were significant within best friend dyads.
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Figure 8b. APIMeM examining the effects of Developing Competencies and Academic
Achievement mediated by Positive Emotions. Model fit: χ2 (6) = 14.78, p > .05, CFI =
1.000, RMSEA = .000, 90% CI = [.000, .091], SRMR = .038. Unstandardized estimates
were presented. *p < .05, **p < .01, ***p < .01.
Breathing for relaxation. In the model focusing on the negative emotions, as
shown in Figure 9a, only the actor effects of breathing for relaxation on negative
emotions and on academic achievement were significant. Students’ self-reported usage of
breathing for relaxation was negatively associated with their own negative emotions and
was positively associated with their academic achievement. Moreover, the covariance of
negative emotions and the covariance of academic achievement were significant within
best friend dyads.
In the model focusing on the positive emotions, both the actor effects and the
partner effect of breathing for relaxation on positive emotions were significant (Figure
9b). Students’ self-reported usage of breathing for relaxation was not only positively
associated with their own positive emotions, but also positively associated with their best
friends’ positive emotions. Also, the covariance of academic achievement was significant
within best friend dyads.
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Figure 9a. APIMeM examining the effects of Breathing for Relaxation and Academic
Achievement mediated by Negative Emotions. Model fit: χ2 (6) = 14.82, p > .01, CFI =
.829, RMSEA = .097, 90% CI = [.034, .160], SRMR = .062. Unstandardized estimates
were presented. *p < .05, **p < .01, ***p < .01.

Figure 9b. APIMeM examining the effects of Breathing for Relaxation and Academic
Achievement mediated by Positive Emotions. Model fit: χ2 (6) = 7.80, p > .05, CFI =
.975, RMSEA = .044, 90% CI = [.000, .119], SRMR = .041. Unstandardized estimates
were presented. *p < .05, **p < .01, ***p < .01.
Redirecting attention. In the model focusing on the negative emotions, as shown
in Figure 10a, both the actor and partner effects of redirecting attention on negative
emotions were significant. Students’ self-reported usage of redirecting attention was not
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only positively associated with their own negative emotions, but also positively
associated with their best friends’ negative emotions. Moreover, the covariance of
academic achievement was significant within best friend dyads.
In the model focusing on the positive emotions, only the actor effects of
redirecting attention on positive emotions and the actor effects of positive emotions on
academic achievement were significant (Figure 10b). Students’ self-reported usage of
redirecting attention was positively associated with their own positive emotions. Then
positive emotions in turn were positively associated with academic achievement. Also,
the covariance of academic achievement was significant within best friend dyads. In
addition, bootstrapping percentile method suggests that positive emotions significantly
mediated the relation between their own redirecting attention and academic achievement
(unstandardized estimate = .018, 95% percentile = [.006, .049], p < .05).

Figure 10a. APIMeM examining the effects of Redirecting Attention and Academic
Achievement mediated by Negative Emotions. Model fit: χ2 (6) = 16.78, p > .01, CFI =
.803, RMSEA = .107, 90% CI = [.048, .169], SRMR = .062. Unstandardized estimates
were presented. *p < .05, **p < .01, ***p < .01.
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Figure 10b. APIMeM examining the effects of Redirecting Attention and Academic
Achievement mediated by Positive Emotions. Model fit: χ2 (6) = 6.85, p > .01, CFI =
.978, RMSEA = .030, 90% CI = [.000, .111], SRMR = .038. Unstandardized estimates
were presented. *p < .05, **p < .01, ***p < .01.
Avoiding situation. In the model focusing on the negative emotions, as shown in
Figure 11a, only the actor effects of avoiding situations on negative emotions were
significant, indicating that students’ self-reported usage of avoidance of situations was
positively associated with their own negative emotions. Partner effects were not
significant. Moreover, the covariance of negative emotions and the covariance of
academic achievement were significant within best friend dyads.
In the model focusing on the positive emotions, neither of the actor effects nor the
partner effects were significant (Figure 11b). Only the covariance of academic
achievement was significant within best friend dyads.
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Figure 11a. APIMeM examining the effects of Avoiding Situations and Academic
Achievement mediated by Negative Emotions. Model fit: χ2 (6) = 7.93, p > .05, CFI =
.963, RMSEA = .045, 90% CI = [.000, .120], SRMR = .047. Unstandardized estimates
were presented. *p < .05, **p < .01, ***p < .01.

Figure 11b. APIMeM examining the effects of Avoiding Situations and Academic
Achievement mediated by Positive Emotions. Model fit: χ2 (6) = 5.90, p > .05, CFI =
1.000, RMSEA = .000, 90% CI = [.000, .103], SRMR = .040. Unstandardized estimates
were presented. *p < .05, **p < .01, ***p < .01.
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Cognitive reappraisal. In the model focusing on the negative emotions, as shown
in Figure 12a, only the actor effects of cognitive appraisal on negative emotions and
cognitive reappraisal on academic achievement were significant, indicating that students’
self-reported usage of cognitive reappraisal was positively associated with their own
negative emotions and academic achievement. Moreover, the covariance of negative
emotions and the covariance of academic achievement were significant within best friend
dyads.

Figure 12a. APIMeM examining the effects of Cognitive Reappraisal and Academic
Achievement mediated by Negative Emotions. Model fit: χ2 (6) = 14.06, p > .01, CFI =
.836, RMSEA = .092, 90% CI = [.028, .156], SRMR = .063. Unstandardized estimates
were presented. *p < .05, **p < .01, ***p < .01.
In the model focusing on the positive emotions, only the actor effects of cognitive
reappraisal on positive emotions and the actor effects of positive emotions on academic
achievement were significant (Figure 12b). Students’ self-reported usage of cognitive
reappraisal was positively associated with their own positive emotions. Then greater
positive emotions in turn were associated with higher academic achievement. Also, the
covariance of academic achievement was significant within best friend dyads. In addition,
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bootstrapping percentile method suggests that the mediation of positive emotions
between cognitive reappraisal and academic achievement was not significant.

Figure 12b. APIMeM examining the effects of Cognitive Reappraisal and Academic
Achievement mediated by Positive Emotions. Model fit: χ2 (6) = 6.16, p > .05, CFI =
.997, RMSEA = .013, 90% CI = [.000, .105], SRMR = .035. Unstandardized estimates
were presented. *p < .05, **p < .01, ***p < .01.
Expressive suppression. In the model focusing on the negative emotions, as
shown in Figure 13a, only the actor effects of expressive suppression on negative
emotions and academic achievement were significant. Students’ self-reported usage of
expressive suppression was positively associated with their academic achievement.
Moreover, the covariance of negative emotions and the covariance of academic
achievement were significant within best friend dyads.
In the model focusing on the positive emotions, only the actor effects of
expressive suppression on academic achievement and the actor effects of positive
emotions on academic achievement were significant (Figure 13b). Students’ self-reported
usage of expressive suppression was associated their own academic achievement. Also,
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students’ positive emotions were positively associated with their own academic
achievement. Also, the covariance of academic achievement was significant within best
friend dyads.

Figure 13a. APIMeM examining the effects of Expressive Suppression and Academic
Achievement mediated by Negative Emotions. Model fit: χ2 (6) = 16.78, p > .01, CFI =
.803, RMSEA = .107, 90% CI = [.048, .169], SRMR = .062. Unstandardized estimates
were presented. *p < .05, **p < .01, ***p < .01.

Figure 13b. APIMeM examining the effects of Expressive Suppression and Academic
Achievement mediated by Positive Emotions. Model fit: χ2 (6) = 6.85, p > .01, CFI =
.978, RMSEA = .030, 90% CI = [.000, .111], SRMR = .038. Unstandardized estimates
were presented. *p < .05, **p < .01, ***p < .01.
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Venting. In the model focusing on the negative emotions, as shown in Figure 14a,
only the actor effects of venting on negative emotions were significant. Students’ selfreported usage of venting was positively associated with their own negative emotions.
Moreover, the covariance of negative emotions and the covariance of academic
achievement were significant within best friend dyads.

Figure 14a. APIMeM examining the effects of Venting and Academic Achievement
mediated by Negative Emotions. Model fit: χ2 (6) = 8.33, p > .05, CFI = .975, RMSEA =
.050, 90% CI = [.000, .123], SRMR = .043. Unstandardized estimates were presented. *p
< .05, **p < .01, ***p < .01.
In the model focusing on the positive emotions, only the actor effects of venting
on positive emotions and positive emotions on academic achievement were significant
(Figure 14b). Students’ self-reported usage of venting was positively associated with their
own positive emotions. Then positive emotions were positively associated with academic
achievement. Moreover, the covariance of academic achievement was significant within
best friend dyads.
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Figure 14b. APIMeM examining the effects of Venting and Academic Achievement
mediated by Positive Emotions. Model fit: χ2 (6) = 8.15, p > .05, CFI = .954, RMSEA =
.048, 90% CI = [.000, .121], SRMR = .042. Unstandardized estimates were presented. *p
< .05, **p < .01, ***p < .01.
Seeking support. In the model focusing on the negative emotions, as shown in
Figure 15a, only the actor effects of seeking social support on academic achievement
were significant. Students’ self-reported usage of seeking support was positively
associated with their own academic achievement. Moreover, the covariance of negative
emotions and the covariance of academic achievement were significant within best friend
dyads.
In the model focusing on the positive emotions, the actor effects of social support
on positive emotions, social support on academic achievement, and positive emotions on
achievement were significant (Figure 15b). Students’ self-reported usage of seeking
support was positively associated with their own positive emotions and academic
achievement. Then positive emotions in turn were positively associated with academic
achievement. Also, the covariance of academic achievement was significant within best
friend dyads.
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Figure 15a. APIMeM examining the effects of Seeking Support and Academic
Achievement mediated by Negative Emotions. Model fit: χ2 (6) = 16.23, p > .01, CFI =
.772, RMSEA = .104, 90% CI = [.045, .167], SRMR = .062. Unstandardized estimates
were presented. *p < .05, **p < .01, ***p < .01.

Figure 15b. APIMeM examining the effects of Seeking Support and Academic
Achievement mediated by Positive Emotions. Model fit: χ2 (6) = 7.24, p > .05, CFI =
.976, RMSEA = .036, 90% CI = [.000, .114], SRMR = .042. Unstandardized estimates
were presented. *p < .05, **p < .01, ***p < .01.
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Sex Differences
In Study 2, results of the APIMeM analysis suggested that three emotion
regulation strategies—developing competencies, redirecting attention, and breathing for
relaxation—not only were associated with students’ own emotional experiences, but
associated with their best friends’ emotional experiences. Previous research suggests sex
differences in the usage and adaptiveness of these three emotion regulation strategies. For
example, adolescent girls were more likely to use developing competencies than boys
(Burić et al., 2016). Breathing for relaxation was more beneficial for upper elementary
school boys than for girls in terms of decreasing test anxiety and improving exam
performance (Khng, 2017). Redirecting attention involves directing attention toward the
experiences (i.e., concentration) or away from the experiences (i.e., distraction) (Gross,
2007). The measure of redirecting attention used in this dissertation focused on the
distraction from school work. When using distraction, students think about something
else that is interesting or fun when feeling bored by their school work. Previous research
suggests that adolescent boys were more likely to use distraction than girls (Gomez-Baya,
Mendoza, Paino, Sanchez, & Romero, 2017). Thus, sex differences on developing
competencies, breathing for relaxation, and redirecting attention were particularly
examined. Separate APIMeM models were conducted for boy and girl dyads for these
three emotion regulation strategies.
Developing competencies. The effects and goodness of fit indices are presented
in Figures 16a, 16b, 16c, 16d.
Negative emotions. For boys, only the actor effects of developing competencies
on academic achievement were significant (Figure 16a). Boys’ usage of developing
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competencies was positively associated with their own academic achievement. Different
from boys, both the actor and the partner effects of developing competencies on negative
emotions were significant within girl best friend dyads (Figure 16b). Girls’ self-reported
usage of developing competencies was not only negatively associated with their own
negative emotions, but also negatively associated with their best friends’ negative
emotions. Girls’ usage of developing competencies was also positively associated with
their own academic achievement. Moreover, the covariance of academic achievement
was significant within best friend dyads for both boy and girl adolescents.

Figure 16a. APIMeM examining the effects of boys’ Developing Competencies and
Academic Achievement mediated by Negative Emotions (Boys Only Model). Model fit:
χ2 (6) = 6.62, p > .05, CFI = .974, RMSEA = .036, 90% CI = [.000, .154], SRMR = .060.
Unstandardized estimates were presented. *p < .05, **p < .01, ***p < .01.

Positive emotions. As shown in Figure 16c and Figure 16d, boys and girls had
similar patterns in terms of the associations among developing competencies, positive
emotions, and academic achievement. Only the actor effects of developing competencies
on positive emotions and academic achievement were significant for both boys and girls.
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Boys’ and girls’ self-reported usage of developing competencies was positively
associated with their own positive emotions and their own academic achievement.
Moreover, the covariance academic achievement was significant within best friend dyads
for both boys and girls.

Figure 16b. APIMeM examining the effects of girls’ Developing Competencies and
Academic Achievement mediated by Negative Emotions (Girls Only Model). Model fit:
χ2 (6) = 10.80, p > .05, CFI = .890, RMSEA = .101, 90% CI = [.000, .197], SRMR =
.083. Unstandardized estimates were presented. *p < .05, **p < .01, ***p < .01.
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Figure 16c. APIMeM examining the effects of boys’ Developing Competencies and
Academic Achievement mediated by Positive Emotions (Boys Only Model). Model fit: χ2
(6) = 4.62, p > .05, CFI = 1.000, RMSEA = .000, 90% CI = [.000, .126], SRMR = .052.
Unstandardized estimates were presented. *p < .05, **p < .01, ***p < .01.

Figure 16d. APIMeM examining the effects of girls’ Developing Competencies and
Academic Achievement mediated by Positive Emotions. Model fit: χ2 (6) = 4.88, p > .05,
CFI = 1.000, RMSEA = .000, 90% CI = [.000, .131], SRMR = .033. Unstandardized
estimates were presented. *p < .05, **p < .01, ***p < .01.
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Breathing for relaxation. The effects and goodness of fit indices are presented in
Figures 17a, 17b, 17c, 17d.
Negative emotions. For boys (Figure 17a), only the actor effects of breathing for
relaxation on academic achievement were significant. Boys’ usage of breathing for
relaxation was positively associated with their own academic achievement. For girls
(Figure 17b), only the actor effects of breathing for relaxation on negative emotions were
significant. Girls’ usage of breathing for relaxation was negatively associated with their
own negative emotions. Moreover, the covariance of academic achievement was
significant within best friend dyads of both boys and girls.
Positive emotions. For girls, only the actor effects of breathing for relaxation on
positive emotions were significant (Figure 17d). Girls’ usage of breathing for relaxation
was positively associated with their positive emotions. Different from girls, both the actor
and the partner effects of breathing for relaxation on positive emotions were significant
within boy best friend dyads (Figure 17c). Boys’ self-reported usage of breathing for
relaxation were positively associated with their own positive emotions, and positively
associated with their best friends’ positive emotions. Boys’ usage of breathing for
relaxation was also positively associated with their own academic achievement.
Moreover, the covariance of academic achievement was significant within best friend
dyads of both boys and girls.
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Figure 17a. APIMeM examining the effects of boys’ Breathing for Relaxation and
Academic Achievement mediated by Negative Emotions. Model fit: χ2 (6) = 9.78, p >
.05, CFI = .825, RMSEA = .089, 90% CI = [.000, .187], SRMR = .075. Unstandardized
estimates were presented. *p < .05, **p < .01, ***p < .01.

Figure 17b. APIMeM examining the effects of girls’ Breathing for Relaxation and
Academic Achievement mediated by Negative Emotions. Model fit: χ2 (6) = 5.70, p >
.05, CFI = 1.000, RMSEA = .000, 90% CI = [.000, .143], SRMR = .054. Unstandardized
estimates were presented. *p < .05, **p < .01, ***p < .01.
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Figure 17c. APIMeM examining the effects of boys’ Breathing for Relaxation and
Academic Achievement mediated by Positive Emotions. Model fit: χ2 (6) = 9.13, p > .05,
CFI = .932, RMSEA = .081, 90% CI = [.000, .181], SRMR = .062. Unstandardized
estimates were presented. *p < .05, **p < .01, ***p < .01.

Figure 17d. APIMeM examining the effects of girls’ Breathing for Relaxation and
Academic Achievement mediated by Positive Emotions. Model fit: χ2 (6) = 4.91, p > .05,
CFI = 1.000, RMSEA = .000, 90% CI = [.000, .131], SRMR = .042. Unstandardized
estimates were presented. *p < .05, **p < .01, ***p < .01.
Redirecting attention. The effects and goodness of fit indices are presented in
Figures 18a, 18b, 18c, 18d.
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Negative emotions. For both boys (Figure 18a) and girls (Figure 18b), only the
actor effects of redirecting attention on academic achievement were significant. Boys’
and girls’ usage of redirecting attention was positively associated with their own negative
emotions. Moreover, the covariance of academic achievement was significant within best
friend dyads of both boys and girls.
Positive emotions. For girls, only the actor effects of redirecting attention on
positive emotions were significant (Figure 18d). Girls’ usage of redirecting attention was
positively associated with their positive emotions. Different from girls, the partner effects
of redirecting attention on positive emotions were significant within boy best friend
dyads (Figure 18c). Boys’ self-reported usage of redirecting attention was negatively
associated with their best friends’ positive emotions. Moreover, the covariance of
academic achievement was significant within best friend dyads of both boys and girls.
In sum, both the actor and partner effects of developing competencies on negative
emotions were significant for girl dyads, but not for boy dyads. Both actor and partner
effects of breathing for relaxation on positive emotions were significant for boy dyads,
but not for girl dyads. For boys, the partner effects of redirecting attention on positive
emotions were significant, but not for girls.
It should be noted that differences between the two schools were examined for the
three emotion regulation strategies too. But middle school friend dyads and high school
friend dyads demonstrated similar patterns as the overall sample, as summarized in Table
8 on page 66. Therefore, the results of the two schools were not presented separately.
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Figure 18a. APIMeM examining the effects of boys’ Redirecting Attention and
Academic Achievement mediated by Negative Emotions. Model fit: χ2 (6) = 7.75, p >
.01, CFI = .931, RMSEA = .061, 90% CI = [.000, .168], SRMR = .053. Unstandardized
estimates were presented. *p < .05, **p < .01, ***p < .01.

Figure 18b. APIMeM examining the effects of girls’ Redirecting Attention and
Academic Achievement mediated by Negative Emotions. Model fit: χ2 (6) = 18.24, p <
.05, CFI = .598, RMSEA = .161, 90% CI = [.080, .248], SRMR = .103. Unstandardized
estimates were presented. *p < .05, **p < .01, ***p < .01.
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Figure 18c. APIMeM examining the effects of boys’ Redirecting Attention and
Academic Achievement mediated by Positive Emotions. Model fit: χ2 (6) = 4.25, p > .05,
CFI = 1, RMSEA = .001, 90% CI = [.000, .120], SRMR = .037. Unstandardized
estimates were presented. *p < .05, **p < .01, ***p < .01.

Figure 18d. APIMeM examining the effects of girls’ Redirecting Attention and
Academic Achievement mediated by Positive Emotions. Model fit: χ2 (6) = 11.41, p >
.05, CFI = .812, RMSEA = .107, 90% CI = [.000, .201], SRMR = .078. Unstandardized
estimates were presented. *p < .05, **p < .01, ***p < .01.
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Discussion
Study 2 had two goals. The first was to examine existing Chinese adolescent
same-sex best friendships for evidence of similarity in terms of how they regulate their
emotions, their experience of positive and negative emotions, and overall academic
achievement. The second goal of Study 2 was to examine the interpersonal effect of
adolescents’ emotion regulation strategies on their same-sex best friends’ experience of
positive and negative emotions, and academic achievement. Sex and school differences
were analyzed as well.
Study 2 has uniquely contributed to the existing research on emotion regulation in
two ways. One unique contribution of Study 2 is to demonstrate that Chinese adolescent
best friends are modestly similar in their usage of emotion regulation strategies. The other
unique contribution is to show that whereas Chinese adolescent girls’ usage of
developing competences was associated with positive outcomes for their best friends,
Chinese adolescent boys’ usage of breathing for relaxation was associated with positive
outcomes for their best friends. In addition, for boy dyads the usage of redirecting
attention was associated with negative outcomes for their best friends.
This discussion of Study 2 begins with a review of the research findings from
Study 2 concerning the similarity between the two friends within adolescent dyads. Then
the adaptiveness of developing competencies, breathing for relaxation, and redirecting
attention for Chinese same-sex best friend dyads is discussed. Next, sex differences
between girls and boys regarding developing competencies, breathing for relaxation, and
redirecting attention are reviewed. Lastly, the implications and limitations of Study 2 are
discussed.
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Intraclass Correlations: Similarity with Friendship Dyads
In Study 2, results of intraclass correlations showed that best friend dyads were
similar their usage of emotion regulation strategies, positive and negative emotions, and
academic achievement. These results provide more evidence for the English saying “birds
of a feather flock together” and the Chinese saying “things alike fit together; people alike
group together.”
Emotion regulation strategies. In Study 2, there was a small to a modest degree
(r = .10 – .26) of similarity between same-sex best friends in their usage of the four
emotion regulation strategies that were characterized by observable behavior. These four
strategies included developing competencies, breathing for relaxation, venting, and
seeking social support. There was not a significant degree of similarity between best
friends for the other four emotion regulation strategies which were characterized either by
the absence of behavior (avoiding situations, expressive suppression) or by changes in
cognition (cognitive reappraisal, redirecting attention). Previous research has shown that
friends are more similar on measures of behavioral traits than affective, cognitive, or
attitudinal traits (e.g., Funder & Colvin, 1997; Watson & Clark, 1991). When emotion
regulation strategies are observable, behavioral, and external, it is easier for others to
select one another to make new friends based on these observable behaviors and to
imitate these behaviors from existing friends than internal attitudes or thoughts (Laursen,
2017; Werner & Parmelee, 1979).
The effect sizes of the intraclass correlations for the emotion regulation strategies
were comparable with other studies that examined the similarity of personality traits
between best friends. Youyou et al. (2017) found that an older sample (average age = 24
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years old) of 5,674 friends were modestly similar on measurements of the “Big Five”
personality traits which included openness to experience, conscientiousness, extraversion,
agreeableness, and neuroticism (r = .12 – .31). Other studies have found a higher degree
of similarity among couples. For instance, Chen, Luo, Yue, Xu, and Zhaoyang (2009)
found a moderate to high degree of similarity (r = .33 – .77) between 536 pairs of
Chinese married couples in terms of their demographics, values, and personality traits.
However, research suggests that similarity within married couples is often higher than
similarity between best friends. Little research has examined the similarity within
Chinese best friend dyads. To my knowledge, the current study was the initial attempt to
examine the similarity of emotion regulation strategies within same-sex best friend dyads
among Chinese students.
Study 2 suggests that the impact of best friends on adolescents’ emotion
regulation can be both adaptive and maladaptive. Previous research focused on German
adolescents has found that best friend dyads can learn adaptive strategies from one
another over one year (Reindl et al., 2016). However, the findings in Study 2 provide
additional evidence regarding the maladaptive strategies (e.g., venting) that Chinese
students can learn from one another within best friend dyads.
Negative emotions. Study 2 found that two members within best friend dyads
were similar in the degree to which they experience negative emotions. When two friends
in a close relationship are similar in terms of their emotional disposition, it is described as
emotional contagion (Hatfield et al., 1994). It is interesting that this emotional contagion
process within Chinese best friend dyads only for their negative emotions, but not for
positive ones.
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Previous research suggests negative emotions are more salient and activate more
intensive and longer reactions than positive emotions (e.g., Brosschot & Thayer, 2003).
This is likely because negative emotions serve as a warning sign about possible dangers
and threats to others. The stronger reactions and signals of danger associated with
negative emotions in one individual are more likely to be attended to by his or her friend.
Previous research suggests that negative emotions, such as anger or frustration, were
found to be more contagious than positive emotions within married couples, particularly
for couples with low marriage satisfaction (Saxbe & Repetti, 2010). Study 2 found
stronger contagion effects within Chinese same-sex best friend dyads. Future research
may need to examine whether certain negative emotions, such as sadness, anger, fear, and
shame, are more contagious than others among Chinese students.
Academic achievement. Study 2 found that two members within best friend
dyads were highly similar in their academic achievement. Previous research has
demonstrated the similarity between students’ academic achievement and their close
friends’ academic achievement (Altermatt & Pomerantz, 2003; Steinberg et al., 1996).
One possible explanation is that students who have an academically oriented network of
friends learn how to perform well academically. According to this explanation, the
network of academically oriented friends causes individuals within that network to
perform better. This research may suggest one possible way to help students who are not
performing as well as they could be. Associating a badly performing student with a
network of studious friends in a meaningful way should help the student improve their
performance.
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Two findings of Study 2 also extended our current understandings of similarity
between two individuals within best friend dyads. First, there was the similarity between
the two members within same-sex best friend dyads for emotion regulation. Whether this
is true for opposite-sex friend dyads would merit future research. Second, there was
evidence for an additional explanation of how same-sex best friends become similar in
their positive and negative emotions and academic achievement. Chinese best friends
may first become more similar in regards to their use of emotion regulation strategies by
learning from and imitating one another. Then Chinese best friends may experience
similar emotional and academic outcomes because they are using similar emotion
regulation strategies. The interpersonal adaptiveness of emotion regulation strategies
within best friend dyads will be the focus of the next section.
Sex Differences in the Adaptiveness of Emotion Regulation Strategies
The results of the APIMeM analysis suggest that within best friend dyads, one
friend’s usage of two emotion regulation strategies, developing competencies and
breathing for relaxation, were positively associated with adaptive outcomes in the other
friend. The results also suggest that one friend’s usage of redirecting attention resulted in
maladaptive outcomes for the other friend. No adaptive or maladaptive partner effects
were observed for the other five emotion regulation strategies. To understand the
adaptive outcomes of developing competencies and breathing for relaxation and the
maladaptive outcomes of redirecting attention, sex differences in these strategies must be
considered.
Most interestingly, sex differences were found in the adaptiveness of developing
competencies, breathing for relaxation, and redirecting attention within best friend dyads.
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When understanding the sex differences within best friend dyads, it is important to
consider how boys and girls interact with their best friends differently.
Developing competencies. Developing competencies includes actions such as
making additional effort, reviewing study material, and organizing study time. It was
found in Study 2 that within girl dyads, one friend’s usage of developing competencies
was negatively associated with the other friend’s negative emotions. Within boy dyads,
one friend’s usage of developing competencies was not associated with benefits for the
other friend. Thus, developing competencies might be interpersonally adaptive for girls,
but not for boys. When the two best friends make additional efforts or organize study
time to develop competencies, they might involve one another or work collaboratively
together.
One way to understand the sex difference in developing competencies within
friend dyads is to consider sex differences in collaborative learning. Previous research
has shown that when girls are asked to work together in dyads, they are more supportive
to one another and benefit more from the collaborative learning than when boys work in
dyads. For example, Zhong, Wang, and Chen (2016) found Chinese elementary school
girls felt more confident about their programming ability and achieved higher
performance in programming when working together with a girl partner than when
working alone. However, boys did not benefit more from working with a partner than
from working alone. Instead, boys working in dyads were found to blame their partners
when they did something wrong in their programming. One explanation is that girls focus
on intimacy, communication, and reducing fear, whereas boys focus on hierarchy and
independence when working with partners (Zhong et al., 2016).
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Similar to the findings of Zhong et al. (2016), in Study 2, boys’ developing
competencies was found to be adaptive only for themselves in increasing their own
academic achievement. The strategy was not beneficial for their best friend. And yet,
girls’ developing competencies was not only adaptive for themselves in decreasing
negative emotions, but also adaptive for their best friend in decreasing negative emotions.
We may find the current study and Zhong et al. (2016) mutually informing by
considering how boys and girls face the challenges and frustrations of academic work.
When Chinese adolescents work together in dyads, they are likely to face frustrations,
and these frustrations will lead to negative emotions. When working through frustrations,
adolescents can do one of two things: pay attention to the frustration and solve the
problem, or distance themselves from the frustration. Paying attention to the frustration
and the negative emotions is difficult because it may require some discussion about the
negative emotions when working in dyads. Boys and girls are differently prepared for
discussions about emotions. Girls receive more training as children in facing negative
emotions directly and in talking about the negative emotions and problems with their
friends (Fivush & Wang, 2005; Wang & Fivush, 2005). Indeed, more talk and discussion
within girl dyads during collaborative work was also observed in Zhong et al.’s study
(2016). Intimate and supportive interactions were found more with girl best friend dyads
than boy dyads. It is possible that when girl best friend dyads improve their competencies,
they discuss negative emotions, encourage each other, seek support, and provide help to
one another. As a result, girl best friend dyads reduce their negative emotions mutually
and interpersonally through the process of developing competencies together.
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Breathing for relaxation. Breathing for relaxation involves taking deep breaths
to reduce stress and maintain a sense of peace and calm. Study 2 found that breathing for
relaxation was adaptive within boy best friend dyads, but not within girl best friend dyads.
Within boy dyads, one friend’s usage of breathing for relaxation was positively
associated with his own and the other friend’s positive emotions.
Previous research (Khng, 2017) found that breathing for relaxation was more
adaptive for boys than girls in decreasing test anxiety and increasing academic
achievement. One explanation is that girls can reduce anxiety through other ways, such as
talking about the emotions, whereas boys reduce their anxiety substantially by using deep
breathing.
Study 2 also found that within Chinese boy best friend dyads, two individuals’
usage of breathing for relaxation reciprocally influence each other’s positive emotions.
Previous research found the psychological and physiological states, such as deep
breathing, become linked to one another within parent-child relationships (Feldman, 2007)
and romantic relationships (Helm, Sbarra, & Ferrer, 2012).
Breathing for relaxation creates a bodily sense of calm and peace (Burić et al,
2016). Boys are less likely to share their emotional experiences verbally and seek help
from their best friends than girls (Parker & Asher, 1993; Papini et al., 1990), boys’ bodily
sense of calm might help one another reduce stress and promote positive emotions.
Previous research found that merely the presence of important others can reduce negative
emotional responses to stressors (Coan, Schaefer, & Davidson, 2006; Coan, 2010). In
Study 2, the Chinese boy best friend’s sense of calm is assuring and increases positive
emotions.
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Redirecting attention. Redirecting attention involves directing one’s attention
toward the positive aspects of an experience (i.e., concentration) or away from the
negative aspects of an experience (i.e., distraction) (Burić et al., 2016). Study 2 showed
that boys’ usage of redirecting attention increased their own negative emotions and
decreased their best friends’ positive emotions.
One possible reason is that the measure of redirecting attention used in this
dissertation focused on distracting oneself from the current learning situations by
thinking something else more interesting and fun. However, school work often involves
focusing on tedious or frustrating material, and this means students must turn toward
rather than away from the negative aspects of the learning environment. This way of
distraction is not unlike to a short time of attentional avoidance. Being distracted and
avoiding negative experiences probably is exhausting. It also probably drains resources
that could be used for positive goals, e.g., maintaining friendships. Distracted boys may
treat friends abruptly and rudely. This rude behavior is likely to decrease their best
friends’ positive emotions. Thus, this strategy of redirecting attention was maladaptive
for boy dyads.
Implications
The findings of Study 2 provide directions to help Chinese students regulate
emotions within friend dyads. A key factor educators or parents need to consider is the
sex of friend dyads. For girl dyads, educators and parents can organize activities that best
friend dyads can work together to develop their competencies. Specifically, girls can
encourage one another to use additional effort, spend extra time reviewing material,
manage their time, find their weaknesses, and improve themselves in these weak areas.
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During these activities, girl dyads should be encouraged to talk and discuss freely about
the problems, challenges, and possible solutions with one another.
However, boys may not draw as much interpersonal benefit as girls do from
working on developing competencies together with a close friend. Instead, boys may
benefit from receiving training in meditation techniques that incorporate deep breathing
and attentional control as part of the practice. In the West, there has been a push to
incorporate meditation techniques into the educational experience (Zenner, HerrnlebenKurz, & Walach, 2014). The adoption of meditation training programs into the
educational system in East Asia has been much slower (Khng, 2018). It has been noted
that international and Catholic middle schools and high schools in Hong Kong have been
much quicker to adopt such programs and have found that they are beneficial for both
students’ academic and social performance (Lau, 2016).
A challenge to incorporating meditation programs into Chinese middle school and
high schools is the translation of the instruction materials, which are often in English, and
communicating the benefit of these programs to administrators, teachers, students, and
parents (Khng, 2018). However, the deep breathing technique is a quick and simple
technique involving minimal resources. Although it was once thought that a specific
technique needed to be learned for breathing to be effective, it is now known that any
slow breathing technique that is directed toward the stomach and completely fills the
lungs will create a relaxation response. Children can be taught how to do this breathing
technique by having them lie on the floor and placing a small object on their stomach and
asking them to fill up their stomach like a balloon so that the object is knocked off. Once
they are trained, children can do the breathing sitting upright in their seats. Children can
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easily use the deep breathing tool to reduce stress before and during taking a test.
Adolescents and adults can be trained by asking them to hold their hand on their stomach
and breathe in until they feel their stomach expand. The breathing can be enhanced by
having children and adolescents breathe in through their nose and breathe out through
their mouths using tightly pressed lips, a maneuver that is known to expand the lungs.
Khng’s study (2018) found that deep breathing technique can be learnt less than 10
minutes by children as young as 5th graders in Singapore. Students, particularly boys,
should be encouraged to learn deep breathing as a tool to bring about a sense of calm and
peace, which is not only beneficial for themselves, but also for their best friends.
Limitations
This study had a few limitations. Study 2 examined the adaptiveness of emotion
regulation strategies interpersonally within Chinese same-sex best friends. Findings of
Study 2 provided a better understanding of how students’ own emotion regulation
strategies influence their own and their best friends’ outcomes. However, these strategies,
such as developing competencies and breathing for relaxation, were the strategies
students used to regulate their own emotions. It would be also helpful to understand
whether students use some strategies that specifically target their best friends’ emotions.
Best friends may be able to help one another regulate emotion by using different
strategies than those they use to regulate their own emotions. These strategies include
providing encouragement to friends, cheering friends up, discussing problems, and
showing sympathy (Klimes-Dougan et al., 2014). These direct strategies that target
friends’ emotions can be included and examined in future research.
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Chapter 4
General Discussion
The overall goal of this dissertation was to determine the adaptiveness of the eight
emotion regulation strategies for Chinese middle and high school students. The two
studies of this dissertation provided important insights into the adaptiveness of emotion
regulation strategies. Two studies were conducted to obtain this goal: Study 1 adopted an
intrapersonal approach that focused on individual students’ emotion regulation strategies.
Study 2 adopted an interpersonal approach that focused on same-sex best friend dyads’
emotion regulation strategies.
To interpret the Chinese students’ friendships, their classrooms, their schools,
broader school systems, and general culture, I now use a sociocultural perspective to
analyze the mutual contributions of individuals, their partners, and the institutional
traditions (Rogoff, 1995; Rogoff, Topping, Baker-Sennett, & Lacasa, 2002). Guided by
this perspective, this general discussion is organized to interpret the main findings
through three shifts in analysis: first from individual students to friend dyads, then from
fried dyads to the classroom and school context, and lastly from school to the cultural
context.
From Individual Students to Friend Dyads
First, let us focus on the individual students. The intrapersonal approach in Study
1 provided a multi-faceted picture of how individual Chinese students regulated their
emotions and the degree to which the strategies they used were adaptive in regulating
their emotions. In Study 1, students reported their usage of the eight strategies (avoiding
situations, developing competencies, redirecting attention, cognitive reappraisal,
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expressive suppression, venting, breathing for relaxation, and seeking social support) and
reported the intensity of positive and negative emotions (i.e., sadness, anger, etc) they
experienced during the past month. The students’ individual academic achievement
scores were collected from their teachers.
By using each student’s data as the unit of analysis, Study 1 showed that students
chose to use developing competencies, redirecting attention, expressive suppression, and
seeking social support more often than other strategies to reduce their tension and fear.
Among the eight emotion regulation strategies, developing competencies was found to be
more adaptive than other strategies; whereas venting was found to be more maladaptive
than other strategies for Chinese middle and high school students. Students’ usage of
developing competencies was adaptive for increasing positive emotions, decreasing
negative emotions, and improving academic achievement. In contrast, students’ usage of
venting functioned in an opposite way.
Next, we zoom out from individual students to best friend dyads which consisted
of two same-sex individuals. In the classroom, students’ lives can be well connected to
their best friends (Reindl et al., 2016). Individual students’ usage of emotion regulation
strategies was associated with changes in their positive and negative emotions and their
positive and negative emotions, in turn, influenced their academic achievement. When we
consider two individuals in a friend dyad, these processes occurred side by side, but more
importantly, they were also connected. Study 2 aimed to analyze and understand the
connections.
By adopting an interpersonal approach and using each same-sex best friend
dyadas the unit of analysis, Study 2 showed that the two individuals within each best
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friend dyad were similar in their choices to use four emotion regulation strategies, that is,
developing competencies, breathing for relaxation, venting, and seeking social support.
Regarding their adaptiveness, Study 2 suggests that the sex of the friend dyads played an
important role in the usage of three strategies. First, developing competencies was
adaptive, particularly for girl best friend dyads. Girls’ usage of developing competencies
was adaptive in terms of decreasing the girls’ own negative emotions and decreasing their
best friends’ negative emotions. Second, breathing for relaxation was adaptive,
particularly for boy best friend dyads. Boys’ usage of breathing for relaxation was
adaptive in terms of increasing the boys’ own positive emotions and increasing their best
friends’ positive emotions. Third, redirecting attention was maladaptive, particularly for
boy best friend dyads. Boys’ usage of redirecting attention was maladaptive in terms of
increasing the boys’ own negative emotions and decreasing their best friends’ positive
emotions. These results added a few specific sex differences in the Chinese schools to our
understandings of the mutual influence within same-sex friendships.
When shifting the analytical focus from individual students to same-sex best
friend dyads, Study 2 benefits from the statistical method of APIMeM. This statistical
analysis made it possible to examine the reciprocal associations within best friend dyads.
APIMeM enabled us to understand both the actor effects that the individuals had on their
own outcomes, and the partner effects that the individuals had on their best friends’
outcomes (Kenny et al., 2006). In this way, we can connect the two individuals within a
friend dyad and focus on their reciprocal influence on each other.
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From Friend Dyads to Classrooms and Schools
Although individual students’ lives and the connected friend dyads’ lives are the
foreground of the analysis, the background—context of classrooms and schools—can
help us understand the connectedness between best friends and the school differences
found in the two studies of this dissertation.
Connectedness in classrooms and schools. Study 2 identified 158 pairs of samesex best friend dyads from 674 students. In other words, 47% students had one same-sex
mutual best friend in their classrooms. This percentage of students who had a best friend
doubled the percentage of students found in a previous study of same-sex best friends
(Reindl et al., 2016). Study 2 also found that two individuals in a friend dyad were
similar in four emotion regulation strategies, negative emotional experiences, and
academic achievement. The connection between two individuals within a best friend dyad
can be understood from the context of Chinese classrooms and schools.
Participants in this dissertation were from 12 classes of two Chinese boarding
schools. The classroom setting was organized in a way that strengthens the
connectedness. The class size in Chinese middle and high schools was large. It ranged
from 44 students to 63 students, or on average, 50 students per class, who sat close to one
another in the same classroom for all subject courses at least for one academic year. In
addition, Chinese middle and high school students stayed in their own classrooms for a
long time every day. Their study time in the classroom was so long that the Chinese
Educational Department began recommending that middle and high school student
should not stay at school to study for more than 8 hours (China National Radio, 2018).
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The closeness and the long hours make afforded tremendous amount of opportunities for
students to know their classmates very well so as to find best friends.
Outside of the classroom, the boarding school environment also provides many
opportunities for students to spend time and interact with their friends, particularly the
same-sex best friends. Students stay on campus most of the time and only have a few
days off to go home. In their participation in the pilot study of this dissertation, some
students emphasized the importance of friendships. One high-school boy said, “It would
be bad if you do not have a friend because you do not have anyone to sit with you at
lunch time.” Best friends provide company, encouragement and help to one another.
Their daily interactions in and outside classrooms influence one another mutually and
become more alike with one another.
Middle versus high school. Study 1 showed differences between the middle and
high school students in their usage of five of the eight emotion regulation strategies, with
middle school students using more adaptive strategies than high school students, and high
school students using more maladaptive strategies than middle school students. Previous
research (Eisenberg et al., 2010; Zimmermann & Iwanski, 2014) indicated an age-related
developmental tendency that younger children are more dependent on others to help them
regulate emotions, whereas older teenagers are less likely to seek support from others and
more likely to keep their emotions, e.g., fear, to themselves. In addition to this
developmental trend, the results can be interpreted from the situational demands placed
on the middle and high school students.
Compared to Chinese middle school students, Chinese high students face more
challenges and are under greater amount of pressure. As mentioned earlier, different from
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middle school education, high school education is not part of the compulsory education.
Attending a high school usually leads to a path of higher education in a college or
university. There is only one pathway for them to get to college: a high score on the
NCEE. With few options, high school students may perceive themselves as less in control
of their future than their middle school counterparts. Facing higher demands, high school
students were found to use less adaptive strategies (e.g., developing competencies) and
more maladaptive strategies (e.g., expressive suppression), which increased their negative
emotions, decreased their positive emotions, and worsened their academic achievement.
From Classrooms and Schools to the Culture
Our last focus is Chinese culture, which provides the backdrop to all the foci that
have been discussed and permeated the shared experiences of Chinese middle and high
school students. Chinese middle school and high school students experience an
extraordinary amount of stress due to the fact that they are constantly preparing to take
the NCEE. Teaching in this part of schooling is exam-driven to perfect students’ ability
and skills to excel in the ultimate examinations. This exam-driven education fever in
China can be observed from the historical Civil Service (Keju) exam in the 7th century
through the current NCEE (Yu & Suen, 2005). The purpose of the Civil Service (Keju)
was to select high officials to serve the government, whereas the purpose of NCEE was to
select students to receive higher education. Although the two exams seem to function
differently, both have taken place nationwide and have had profound impact on society.
Nowadays when the NCEE is held in China, it is a week-long national news that captures
the public fascination about their performance on the exam.
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Chinese middle and high school students’ mental health has drawn public
attention (Yu & Suen, 2005). It is important to see how well Chinese middle and high
students can regulate their emotions—as part of their mental health—in order to achieve
their personal goals. This dissertation examined which strategies students used to regulate
their emotions and whether the strategies were adaptive for their emotional experiences
and academic outcomes. Results from Study 1 and Study 2 suggest that the most adaptive
strategy for Chinese students was developing competencies.
When developing their competencies, students use additional effort, spend extra
time reviewing material, manage their time, find their weaknesses, and improve
themselves in these weak areas. Previous research suggests that the strategy of
developing competencies was adaptive because it got students involved in actions that
solved problems directly, improved their skills by using effort and by monitoring
personal progress, and helped them to experience higher perceptions of control (Burić et
al., 2016; Elliot & Church, 1997; Elliot & Harackiewicz, 1996; Kaplan & Midgley, 1999;
Tero & Connell, 1984).
The strategy of developing competencies was adaptive for Chinese students
because it fits Chinese students’ learning model (Li, 2002). Chinese students emphasize
hao xue xin, meaning having a heart and mind for wanting to learn. The whole of the
heart-and-mind is developed, in part, by parents encouraging children to do their best by
reminding them of what will happen if they do not do their best. Driven by a process of
self-perfection, Chinese learners value the lifelong pursuit of learning, diligence and
persistence, and perseverance regardless of difficulties.
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Together, this dissertation examined the adaptiveness of the eight emotion
regulation strategies among Chinese middle and high school students by using the
intrapersonal approach and the interpersonal approach. This dissertation demonstrated
that the adaptiveness of emotion regulation strategies for Chinese middle and high school
individual students and same-sex friend dyads was closely tied with the context of
classroom, school, and culture.
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Conclusion
Ideally, during adolescence, students should spend time on understanding the self
and the world, and enjoying friendships and school. Chinese middle and high school
students spend a long time every day in their classrooms, constantly preparing to take
NCEE. Students often experience extreme pressure while preparing for exams, taking
exams, and after failing exams. Students are treated like test machines and their test
scores are treated as important as students’ lives. A Chinese saying “testing is teachers’
magic, and test scores are students’ lives” illustrates the situation. Although the situation
may remain unchanged, educators and parents can try their best to help students to make
and maintain friendships, experience positive feelings, and achieve their academic goals.
This dissertation provides one way in which we have developed some in-depth
understanding of how Chinese middle and high school students regulate their emotions in
order to achieve academic success. Informed by Gross’ (1998) process model and the
academic emotion regulation model (Burić et al., 2016), this dissertation measured
Chinese middle and high school students’ emotion regulation strategies and evaluated the
adaptiveness of these strategies. A clear message from the dissertation is that among the
eight emotion regulation strategies, the strategy of developing competencies is most
adaptive for Chinese individual students and same-sex best friend dyads. As a first
attempt of its kind, this dissertation provides some important insights into the
adaptiveness of emotion regulation strategies among middle and high school students.
It demonstrates a promising approach to examine the complexity of evaluating the
adaptiveness of these strategies and their close ties with students’ friendships, classrooms
and schools, and cultural context.
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Appendix I
ER Questionnaire
情绪调节问卷

In your experience of study, you may feel distress or nervous sometimes. We want to
know how you deal with these situations. Please read each statement, and rate according
to how much you agree with each statement. The higher rating indicates higher degree of
agreement, for example, 5 means that you totally agree.
在学习生活中，你会遇到让你苦恼或紧张的时候。我们想知道你是如何应对这些情
况的。请阅读下面的每句话，然后根据符合你的情况进行评分。评分越高表示越符
合，例如 5 表示完全符合。
1=完全不符合；5=完全符合
1=totally disagree; 5=totally agree
1

为没考好羞愧时，我会更努力学习。
Through investing additional effort in learning, I reduce shame due
to failure at school.

1

2

3

4

5

2

为考试焦虑时，我会提醒自己生活中还有许多更重要的事。
I reduce exam tension by reminding myself that there are more
important things in life.

1

2

3

4

5

3

为成绩苦恼时，我会向别人说说我的烦恼。
When I feel miserable due to my poor grades, I pour out my
troubles to someone.

1

2

3

4

5

4

在学校心烦时，我和别人说话忍不住会大声。
When I become very upset in school, I start to yell at people
around me.

1

2

3

4

5

5

厌倦学习时，我会停下来想想其它有趣的事。
When I get bored by the lesson, I put my mind on something
interesting.

1

2

3

4

5

6

为考试紧张时，我会深呼吸让自己平静下来。
When I do a test paper, I breathe deeply to calm down.

1

2

3

4

5

7

为学习烦躁时，我恨不得想要摔东西。
When I become furious because of studying and tasks, I start to
throw things round the room.

1

2

3

4

5

8

为没考好沮丧时，我不会想要让别人知道。
I do not want others to see how disappointed I feel about my

1

2

3

4

5
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1=完全不符合；5=完全符合
1=totally disagree; 5=totally agree
failures.
9

遇到难题焦躁时，我会做深呼吸。
When I become enraged because of a difficult task that I have to
resolve, I take a couple of deep breaths.

1

2

3

4

5

10

在学校感到焦虑时，我会无缘无故朝别人发脾气。
I yell at someone when I become anxious in school.

1

2

3

4

5

11

害怕考试时，我会很想那天设法呆在宿舍不用去教室。
When I am afraid of an oral exam, I stay at home that day.

1

2

3

4

5

12

为成绩丢脸时，我会提醒自己考试成绩并不总反映真正知识水 1
平。
When I am ashamed of bad grades, I remind myself that grades
don't always reflect real knowledge.

2

3

4

5

13

考试没考好时，我会告诉自己分数和名次没有那么重要。
When I feel bad about failing an exam, I tell myself that it is not so
important to be the best.

1

2

3

4

5

14

为学习感到受挫时，我会努力想些高兴的事来分散注意力。
My thoughts stray to more pleasant matters when I feel frustrated
by studying.

1

2

3

4

5

15

合理分配学习和休息时间会帮助我减轻压力。
Good organization of time for studying and fun reduces my
tension.

1

2

3

4

5

16

考试紧张时，我会深呼吸来减轻焦虑。
I breathe deeply in order to reduce the tension that I feel in exam
situations.

1

2

3

4

5

17

当对某个知识点没把握时，我会复习更多的学习资料。
When I feel insecure in my knowledge, I revise the material
additionally.

1

2

3

4

5

18

觉得老师不公平时，我不会表现自己的委屈。
I try not to show how angry I am when the teacher is not fair.

1

2

3

4

5

19

觉得功课压力大时，我会想要假装病个几天。
When I feel too much pressure from school obligations, I ‘get sick’
for a couple of days.

1

2

3

4

5

20

对老师感到生气时，我会努力不表现出来。
I try to hide the anger I feel towards the teacher.

1

2

3

4

5
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1=完全不符合；5=完全符合
1=totally disagree; 5=totally agree
21

对老师给的评语感到难过时，我不会让别人看出来。
When I feel bad because of the teacher's comments, I do not want
others to see that.

1

2

3

4

5

22

为成绩心烦时，我会忍不住想踢打东西。
When I fail in school, I kick or punch the first thing in my way.

1

2

3

4

5

23

厌倦学习时，我会去做其它有趣的事（比如画画、与朋友聊
天）。
When I am bored in school, I have fun with something else (I
draw, chat with a friend).

1

2

3

4

5

24

觉得上学压力大时，我会很想就呆在宿舍不去教室。
When going to school is stressful for me, I stay at home.

1

2

3

4

5

25

上课感到焦虑时，我会开会小差想其它的事。
When I am anxious in classes, I ‘shut myself down’ and think of
something else.

1

2

3

4

5

26

为考试焦虑时，我会和好朋友聊聊。
I start to think about something more fun when studying becomes
boring to me.

1

2

3

4

5

27

担心学业太重时，我会更加用心地规划我的学习安排。
When I feel bad due to failure at school, I talk about it with my
friends.

1

2

3

4

5

28

觉得上课内容枯燥时，我会开会小差想想其它更有意思的事。 1
When I′m nervous about some exam, I talk about it with someone
who is close to me.

2

3

4

5

29

在学校感到生气时，我会忍不住朝别人发脾气。
When I become very angry in school, I vent my rage on others.

1

2

3

4

5

30

为考试感到压力时，我会在脑海里梳理知识点来减轻压力。
Browsing through the answers in my head helps me to reduce the
pressure in exam situations.

1

2

3

4

5

31

为没考好难过时，我会和朋友聊聊。
If the amount of learning material scares me, I carefully organize
my schedule of studying.

1

2

3

4

5

32

为成绩伤心时，我会提醒自己学习并不是最重要的事情。
If I'm sad because of poor grades, I comfort myself with the
thought that study is not the most important thing in life.

1

2

3

4

5

33

为功课感到受挫时，我会和朋友说说。

1

2

3

4

5
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1=完全不符合；5=完全符合
1=totally disagree; 5=totally agree
When school demands frustrate me, I share my troubles with
friends.
34

在学校感到生气时，我会努力克制住。
I try to suppress the anger and rage I feel in class.

1

2

3

4

5

35

为考试感到紧张时，我会很想在那天不用去上课。
When I am very nervous about an exam, I decide to skip classes
that day.

1

2

3

4

5

36

在学习上受到挫折时，我会想想开心的事来转移注意力。
When I get frustrated by the teacher, I try to think about something
that brings me joy.

1

2

3

4

5

37

考试没考好时，我会告诉自己下次还有机会。
When I am afraid of an exam/test, I tell myself that there is always
a second chance.

1

2

3

4

5
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Appendix II
Positive and Negative Emotions Questionnaire
积极消极情绪问卷

We many experience different emotions. Please recall how you feel in the past month to
rate the emotions below. The rating indicates the degree of your emotions. For example,
1 means you never feel or feel a little this emotion; 5 means that you feel this emotion
extremely.
我们在学校每天都会体验到不同的情绪，请回想你过去一个月的体验对以下情绪
词汇进行评分。评分表示程度，1 表示非常微弱或从来没有，5 表示非常强烈。
1=非常微弱或从来没有；5=非常强烈
1=never or a little；5=extremely
1

高兴 Joy

1

2

3

4

5

2

难过 Sadness

1

2

3

4

5

3

平静 Calm

1

2

3

4

5

4

焦虑 Anxiety

1

2

3

4

5

5

自豪 Pride

1

2

3

4

5

6

羞愧 Shame

1

2

3

4

5

7

希望 Hope

1

2

3

4

5

8

无助 Helplessness

1

2

3

4

5

9

满足 Content

1

2

3

4

5

10

厌倦 Boredom

1

2

3

4

5

11

兴奋 Excitement

1

2

3

4

5

12

沮丧 Frustrated

1

2

3

4

5

13

生气 Anger

1

2

3

4

5

14

放松 Relax

1

2

3

4

5

15

害怕 Fear

1

2

3

4

5

122

Appendix III
Best Friends Nomination Questionnaire
最好朋友提名
From the roster below, please choose three of your close friends. You can only choose
same-sex friends. For example, if you are a girl, choose three female friends; if you are a
boy, choose three male friends. Circle the names of these three friends and then rank
them: 1= best, 2=second best, 3=third best. Write the ranking number behind the name.
从以下名单中，请选出班上和三个和你同性别的好朋友。如果你是女生，你只能
从女生中选出你的三位好朋友；如果你是男生，你只能从男生中选出你的三位好朋
友。在三个好朋友的名字上划圈，并为这三个好朋友排名：1 =最好朋友、2 =第 2、
3 =第 3，写在名字后面。
1 [姓名 insert name #1]
2 [姓名 insert name #2]
3 ...
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59 ...
60 [姓名 insert name #n]
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Appendix IV
Ethics Approval Documentation
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Appendix V
Dyadic Data Structure and Mplus Syntax
Illustration of dyadic or single-entry data structure
Dyad

X1

M1

Y1

X2

M2

Y2

1

4.00

2.50

.81

4.33

4.75

-.63

2

3.00

2.50

.45

3.33

3.38

-1.18

3

4.33

3.25

1.23

2.67

4.00

-1.09

Mplus APIMeM syntax
TITLE: APIMeM indistinguishable members
DATA: FILE is DataComplSelVar.csv;
VARIABLE: NAMES ARE X1 M1 Y1 X2 M2 Y2;
USEVAR = X1 M1 Y1 X2 M2 Y2;
ANALYSIS: estimator = ml; bootstrap = 5000;
MODEL:
M2 on X2 (aa);
M2 on X1 (ap);
M1 on X2 (ap);
M1 on X1 (aa);
Y2 on M2 (ba);
Y2 on M1 (bp);
Y2 on X2 (ca);
Y2 on X1 (cp);
Y1 on M2 (bp);
Y1 on M1 (ba);
Y1 on X2 (cp);
Y1 on X1 (ca);
Y1 with Y2;
X2 with X1;
M2 with M1;
Model indirect:
Y2 ind X2;
Y2 ind X1;
Y1 ind X2;
Y1 ind X1;
OUTPUT: stand; res; cinterval(bcbootstrap);
(Syntax from http://davidakenny.net/papers/APIMeM/apimem.htm)
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